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SINCE 1888 ALCO 
Has Said: 


“Steam Supply by BaW” 


| 


x 


Back in 1888, when the American Type loco- 
motive was setting speed records on pas- 
senger runs, B&W sold its first boiler to 
Schenectady Locomotive Works, predecessor 
of ALco Products, Inc., to serve the plant. 


In January 1955, two more B&W Two- 
Drum Stirling Boilers went on the line at the 
company’s Schenectady plant. They are pro- 
viding 100,000 Ib of stearn per hour for 
heating, for driving plant auxiliaries, and 
for some power generation. They bring the 
number to 40 B&W boilers in ALCO and 
its predecessors’ plants. 


What's Interesting about these two latest 
B&W boilers at Atco is that they have 
operated at higher efficiencies than the de- 
sign contract specified. To ALCO, with its 
long experience with B& W boilers, this was 
no surprise. 


Long Range, Sustained economy —the prod- 
uct of the top level engineering design found 
in every B&W boiler—has become some- 
thing to be expected by long time B&W 
customers. 


More and more manufacturers, in the 
widest variety of lines, have learned, over 
the years, to depend upon B&W for an 
efficient, dependable source of steam. What- 
ever your steam needs may be—for heating, 
processing, or power generation—B&W 
engineers are ready to give you counsel, 
with nearly a century of steam generation 
experience behind them. The Babcock & 
Wilcox Company, Boiler Division, Dept. 
ME-2, 161 East 42nd St., New York 17, N.Y. 
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NEW DEPARTURE 


| HOW A DESIGN ENGINEER UL 


LOADS OFF HIS 


f | 
{ \\ 
One easily applied unit ball bearing—requiring no f 


adjustment — provides ideal radial support and axial iT 
= location in both directions for an infinite variety of 2° 
shaft mountings. If a ball bearing is used at the 
other end of the shaft, it floats—takes radial load 
only. Or the other bearing may be a plain bushing, 
or any radial, anti-friction type the designer may 
elect. No headaches over shaft expansion or normal 
machining errors. 


‘i Also, ball bearings equipped with snap rings permit 
4 | 


simpler mounting methods. Bearing housings can be 

Cc ~ —\ bored straight through without inside shoulders. The 
snap ring gives the bearing adequate axial location. 
In addition, New Departure ball bearings can be 
\\ \ self-sealed and lubricated-for-life, allowing still further 
=“4 | | Check into this for greatest simplicity and economy 
¥ in your designs. Remember—no other bearing | | 
/ | _ | except dual type or single bearings used in opposed 
4 | | | pairs can equal this load service. 1 | 
Let New Departure ball bearings help take a design ] 
load off your mind. Write New Departure today 
for all the facts. 


| AAAS 
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BALL BEARINGS MAKE GOOD PRODUCTS BETTER 


NEW DEPARTURE e@ DIVISION OF GENERAL MOTORS e BRISTOL, CONN. 
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Whether design problems involve thermal, pres - 
sure or mechanical effects, Fulton Syiphon can 
help you use the simple, foolproof bellows 
principle to best advantage. For one thing, an 
unmatched engineering service assures you 
of the right bellows or bellows assembly. 
Specialized skills and facilities also enable 


FULTON SYLPHON 


BELLOWS 


Fearuary, 1957 


Fulton Syiphon to produce complete bellows 
assemblies at lower cost than you could your- 
self. And only from Fulton Syiphon can you 
get the extra know-how that comes from 52 
years of experience with every conceivable 
bellows application! 


Send for Bellows Bulletin 


ON SYLPHOR 
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WALWORTH 


Cast Steel Gate Valves 


Series 150 and 300 


Sectional view of Series 300 


MECHANICAL ENGINEERING 


Wedge Gate — Outside Screw and Yoke 


Gland clearances are such that stem 
cannot be seored if gland should be 
tightened unevenly. 

Deep Stuffing Boxes in all sizes (2” to 
24”) insure tightness and maximum 
packing life — costly leaks are elimi- 
nated, 

Bonnets and Bodies are engineered to 
withstand pressure and minimize dis- 
tortion — they’re tough, durable, de- 
pendable. 

Heavy Steel Walls provide extra 
strength and longer life. 

Integral Body Guide Rib Faces are ma- 
chined to insure accurate disc seating. 
Seat Rings are bottom seated — not 
flange type. No recess exists at back 
of ring — hence no turbulence, erosion, 
or pressure drop. 

Streamlined Ports allow high velocity, 
non-turbulent flow, and reduce the 
possibility of erosion. 

Valves regularly have flanged ends. 
They can be supplied with ends for 
butt welding. Roller bez ring yokes are 
available. On valves 5 inches and 
larger, by-passes can be furnished. 


For Series 600 and higher, we recom- 
mend Walworth Pressure-Seal Steel 
Gate Valves, 


For further information on Walworth 
Cast Steel Gate Valves, see your local 
Walworth distributor, or write: 


WALWORTH 


valves and fittings 


60 EAST 42nd STREET, NEW YORK 17, N. Y. 
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Illustrated — Series 50 (low pressure) 
S-R Double Joint with welding ends. 
Cover removed from one bellows. 


from the wor 
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Revolutionary new 


Over three years of intensive research and testing have 
paid off! Badger S-R Expansion Joints — corrugated 
packless expansion joints of an entirely new design — 
are ready for your most exacting power, heating, indus- 
trial and process piping applications. 

Two significant features of the new joints are 1.) 
Curvilinear Corrugations, which result in natural “all- 
curve” flexing and equal distribution of movement 
among the corrugations; 2.) tubular Reinforcing Rings, 
which work with the new corrugations to produce 
greater effective flexing height and “all-curve” flexing 
even under higher pressures and temperatures. 

And there are other important features, too. . . size 
for size, Badger S-R Joints weigh up to 50% less than 
conventional types . . . new ring design reduces joint 
diameter .. . a complete line of accessories — including 
covers and liners — are available . . . standard models 
in stainless, monel and inconel, special types in any 
workable alloy. 


New corrugation and 


better equalization, 


The radically different Curvi- 
linear Corrugations used in 
Badger Expansion Joints 
were developed by the Badger 
Research Department. As shown 
in the cross-section of a Series 
50 Joint (left), the design pro- 
duces more uniform movement 
per corrugation and flexing to 
a natural “all-curve’” shape, which results in lower 
stresses and therefore (White line in 
diagram shows the efficient “all-curve” shape the cor- 
rugations naturally assume under operating pressures. ) 


Series 50 (low pressure) 
S-R Expansion Joints 


increased life. 


Learn more about ways 
S-R Joints can be 

of advantage to you... 

New illustrated brochure 

describes them in detail — 


mail coupon for your free 
copy today. 


© 1956 BMC 


most experienced manufacturer 


design provides longer 
cyclic life...less weight... better equalization 


ring designs produce 
“all-curve” flexing 


150 
Curvilinear 


S-R Joints feature 
Corrugations and, 
because they are used at higher 
pressures, also have tubular Re- 
inforcing Rings. A_ significant 
engineering improvement, these 
new make metal-to-metal 
contact only in the “valley” of 
each corrugation yet allow nat- 


Series 


rings 


Series 150 (intermediate 
pressure) S-R Expansion Joints 


ural “all-curve” flexing (white line) when the pipeline 
is subjected to pressure. The tubular shape of the rings 
also permits greater effective flexing height and there- 
fore contributes to longer joint life. 


Badger Manufacturing Company 
230 Bent Street 
Cambridge, Massachusetts 


Company 


Street and No 


City 


/ New! Reinforcing rings 
oN 
Cutaway view Series 150 (intermadiate pressure) $-R Joint 
\\\ 


Build for the 


Welding nozzles Multiole outlet headers Production forgings 


Venturi reducers Spiral weld pipe Large diameter electric weld pipe Welding necks 


Welding Fittings 
and 
Forged Flanges 
A complete line... in every type, size, thickness, 
pressure rating and material 


e Available for prompt delivery from your nearby 
Taylor Forge Distributor 


e Engineered for the utmost in accuracy and precision 


e Forged and formed by the most modern methods 
for maximum strength and stamina 


¢ Guaranteed to meet all American Codes and 
Standards 


¢ Backed by 56 years of experience. 


To be sure... turn to Taylor Forge... 


TRADITIONALLY DEPENDABLE 


Taylor Forge & Pipe Works 


General Offices and Works: P. O. Box 485, Chicago 90, Iflinois 
Plants at: Carnegie, Pa., Gary, Ind., Houston, Texas, Fontana, Calif., Hamilton, Ont., Canada 
District Sales Offices: New York, Boston, Philadelphia, Pittsburgh, Atlanta, Chicago, Houston, Tulsa, 


Los Angeles, San Francisco, Seattle, Toronto, Calgary 


PROMPT SERVICE FROM YOUR NEARBY 
TAYLOR FORGE DISTRIBUTOR 


He's as near as your telephone .. . and he carries 
a full stock of Taylor Forge Welding Fittings and 
Forged Flanges. You'll find his service efficient and 
ge. reliable . . . and through him you also have available 
the services of Taylor Forge engineers for advice and 


counsel on any piping problems. 
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RIE 


Boiler..... Oe Erie City 4 VC A Hil 


Operating Pressure.............. .. .250 Ibs. 


Erie City Dump Grate Spreader 
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GENERATOR 


BRUNSWICK- 
BALKE- 
COLLENDER 
COMPANY 


fon, Michigan, has turned to Erie City Iron Works to satisfy its steam needs. Brunswick 
required a 35,000 Ibs./hr. boiler, fired with coal, and having a properly designed furnace 
to burn their constant accumulation of wood waste. To satisfy these requirements, 

Erie City engineers used a standard 4-VC Boiler and a triple feeder dump grate 

spreader stoker. 

The furnace was specifically designed to burn the coal that was most economically 
available and with sufficient furnace volume to burn the wood waste. The boiler proper 
is designed with drainable baffles and reinjection system to return any unburned 


particles of wood or coal to the furnace. The VC unit was selected for its compact 


design and low installation cost. The complete water cooled furnace eliminates the 
necessity of heavy refractory walls and thereby reduces maintenance costs, 

This installation at Brunswick-Balke-Collender is another fine example of how Erie City 
engineers can adapt standard products to suit particular requirements, 

For additional information on Erie City VC boilers or spreader stokers, contact your 
local Erie City Agent or write for bulletins VC 4B and SB 424B. 


ERIE CITY IRON WORKS: 1, 2 


STEAM GENERATORS SUPERHEATERS ECONOMIZERS «+ AIR PREHEATERS 
UNDERFEED AND SPREADER STOKERS © PULVERIZERS 
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THIRD OF A 


SERIES 


Why reliability 
engineering 
is not enough 


There's more to reliability than meets the eye 
.-.a@ thousand inspectors cannot put reliability 
into an item that is inherently weak in 
engineering or production design... highest 


reliability in a component is obtained only 
when the manufacturer is aware of the problems 
in obtaining reliability ... plus providing a proper 
climate in which employees are motivated 
by pride in product to surpass specifications. 


RIMENT 


ORGANIZATION OMART (Part 


Frepruary, 1957 


In our humble opinion, the building of 
reliability into a product requires an alert 
awareness of the many, many facets of the 
problem. We'd like to submit these. . . 


x “Integrity of intent” on the part of the manufacturer 
to meet the problems ... coupled with provision of 
a proper climate for the carrying out of reliability 
objectives 

* Financial ability to take the necessary steps 

*x Modern manufacturing equipment and methods 

* Plant capacity and flexibility 

* Design and engineering know-how that recognizes 
end-use requirements and environmental conditions 
Careful employee selection and training 


In-plant industrial and production engineering 
Research, testing, development laboratory activities, 
including complete testing of prototype to end-use 
requirements 

* Continuous reliability assurance testing during the 
manufacturing operation, and institution of required 
corrective action 

* Collection, in the field, of failure data, analysis, and 
corrective action 


* All of these facets in depth 


* Long-range master planning 
* 
* 


Important as all of these are, the most important is 
the provision of proper climate, in the form of spirit 
and attitude of all personnel in pride of product, to 
carry out reliability objectives. In preceding articles 
in this series we've touched on some of the more tech- 
nical .spects of reliability engineering. The manufac- 
turer must naturally have an awareness of the problem, 
the integrity of intent to turn out the best product it 
can for a particular market or application, the financial 
ability to establish a Reliability program, the manage- 
ment ability to install it, the necessary manufacturing 
equipment and engineering organization to carry it 
out. But all of these are not enough, if they are not 
instituted in a climate where an attitude will prevail 
that makes such things effective. 

The manufacturer's integrity must necessarily be 
carried out, also, in the design, in manufacturing, and 
in finally warranting the product created . . . but, again, 
with every man and woman in the organization trying 
to meet or exceed the standards that have been created. 
This latter aspect we call “pride of product” on the 
part of the people who are producing it. And such pride 
must exist not only for the final product but for each 
part of that product, and in each step in the process. 
There is also an added dividend to reliability; the repu- 
tation of the product will cause the user to handle it 
with the same pride and care as was put into its 
manufacture. 

It is interesting that people who are proud of a 
product, and enjoy what they are doing, can keep 
closer tolerances on the parts they work with and 
produce than those who are merely working for their 
pay. An assembler, who's proud of the product turned 
out, sees questionable components and avoids putting 
them into the assembly, while a disinterested person 
leaves them for “inspection” to catch, It is interesting 
in this connection, too, that some of the finest watch 
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parts made in Switzerland are produced in little shops the manufacturing cycle .. . experts who collect, 
where modern quality control techniques are unheard analyze, and institute corrective action in accordance 
of ... produced by a craftsman whose major technique with field failure data. 

is pride in his work .. . and thereby builds everything 


Sales Engineers . . . fully qualified technical men who 
to the exacting tolerances required, 


contact our customers, 


UPPER CONTROL LIMIT UPPER CONTROL LIMIT ° Be ° 

_a Design Engineers . . . specialists in past and present 
design methods who analyze failure data caused by 

= design inadequacies and initiate corrective action 

Development Engineering and Model Shop Group... 
TOWER CONTROL LIMIT TOWER CONTROL LIMIT specializing in the development of prototypes. In these 
Laboratories, your prototype is tested to see that all 
Quali without with specifications are met... physical, operating, environ. 


mental, Test reports are made up, and presented to 
you for review and approval, Not until all these steps 
have been taken is your order placed in production, 


The atmosphere here at Cannon, since our inception 
in 1915, has included a design and manufacturing phil- 
osophy embracing the highest quality and reliability 


in each Cannon Plug for the specific application for Product Engineers . . . specialists in particular types 
which it is to be used. To these principles all Cannon of connectors, 

Plugs are built! Even on connectors designed to customer Quality Control Group... well qualified to administer 
or MIL-spec we constantly strive to give even more... the high requirements of “Cannon Standards”... 
to increase the safety factor .. . to give that “something staffed by well trained inspectors and analysts equipped 
extra’ according to our own high “Cannon Standards”, with the most modern equipment, 


as exemplified in our Cannon Credo, 
I Quality Engineering Group... handling the technical 


aspects of sampling plans... preparing inspection and 
test procedures to realize the customer's desired quality 
THE CANNON “CREDO” level and the over-all quality level of the entire Cannon 


manufacturing operation. Materials are processed 


TO DEVELOP an organization of exceptional 


people possessed of respect for the dignity through receiving inspection, Process, re-work and final 


of the individual and imbued with the spirit inspection barriers are set up. In addition to standard 
of the team. Military and Cannon manuals of quality control pro- 
TO PROVIDE a facility with which we can cedures, specific jobs... such as yours... may require 
produce to our utmost in an efficient and additional special inspection or testing. If so. these 


pleasant environment. 

TO DEVELOP and produce products of such 
quality, and render such service, that we may 
always be proud of our efforts. 

TO MARKET the product of our endeavor at . , ager 
a reasonable profit for continuing growth, control should be used. Recognized statistical control 
reward for effort and a return on investment, procedures are used both in process and at the inspee- 


requirements are established throughout the process, 
and where necessary, coordinated with you, Our failure 
data collection and analysis in this field has given us 
intimate knowledge of the critical points at which such 


TO ACCEPT our responsibility to our com- tion points, 


munity, our country, and our fellow man. Materials and Processes Laboratory Group . . . working 
The Cannon ‘Credo’ is posted through all departments of all in both the research and production phases. This is 
Cannon plants Copy available to you on request 


the group that checks performance of new designs, 


constantly investigates new materials and processes, 


and (over and above normal manufacturing supervision 


On the more technical side... we at Cannon have and quality control operation) runs continuous re- 
attempted not only to provide the proper climate for a liability and assurance tests on the manufacturing cycle. 
complete reliability program from the viewpoint of men- xk & 
tal attitude, but to provide the necessary facilities in Fach of our 20,000 Standard Cannon Plugs are of 
which that attitude may work effectively. One of the most highest quality and were designed to meet exacting re- 
important of such fields is that of engineering organiza- liability requirements. We also produce special designs 
tion and proper utilization of specialized engineering per- to meet the most exceptional AQL end-use requirements. 
sonnel. As a purchaser of Cannon Plugs, with a personal If you have a problem requiring high-reliability Cannon 
stake in their reliability, you will be interested to know Plugs. we would appreciate the opportunity working with 
that our engineering divisions are grouped as follows: you. 


Master Planning Group. .. men who look to the future 
... investigating the newest in technological improve- 


ments, providing interplant project coordination for (J 
maximum flexibility to meet the challenges of our 4 \ () . 
ever-changing future, — ) President 


Industrial Engineering Group. . . experts who call out Cannon Evecrntc COMPANY 


Cordially, 


the materials, methods, and processes to be used in 3208 Humboldt Street, Los Angeles 31, California 


Eight plants around the seven seas 
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ONE OF A SERIES OF INFORMATIVE MESSAGES FROM HVYATT... 


Hyatt’s Simplified Fitting 
Practice for Bearing Races 


HYWATT pioneered the use of carburizing 
type alloys in order to obtain 


the advantages of heavier race fits 


o obtain the best possible performance, roller — 
bearing race bled hafts and in 
F vearing races must be assembled on shafts a ae ) TER RACES MAY 
housings with certain fits developed by design and DE OF EITHER HIGH 
experience. The most frequent condition to be BON OR CARBURIZING © 
met is a rotating shaft where specific load and speed 
conditions must be satisfied with appropriate race 
HYATT METRIC SERIES 
fits. These vary according to the manufacturer, a “\_INNER RACES ARE ALWAYS — 
and in the case of some manufacturers, according aS! ; wea 
to the application. Naturally, the fits will also ae 
vary aceording to bearing type and size. 
1 CARBURIZING PERMITS 
- HEAVIER INTERFERENCE FITS 
‘Taking the standard metric series of eylindrical roller bearings 
za for an example, the bearing user has the choice of two fitting 


practices. One involves the use of inner races made of through- 


hardening steel, which dictates fairly light interference fits to 


avoid splitting. The other utilizes races made of low carbon 
steel carburized and hardened to develop a suitable surface 
‘ evelop ‘ OF HYATT METR ES INNER RACE 
hardness and a tough ductile core, The latter permits much 


heavier interference fits and has the additional advantage 
{ of eliminating all auxiliary holding devices, because the race 
becomes practically an integral part of the shaft. (Figs. 1, 2.) 
ALWAYS OF THE SIMPLEST 
HEAVIER FITS SIMPLIFY DESIGN AND LOWEST 


2. MOUNTING, REDUCE COSTS 


Hyatt originated the carburized race and the system of 
relatively heavy inner race fits to simplify bearing mounting 
and eliminate the need for retaining devices. Practically all 
HY ATT inner races are made from nickel alloys of the car- 
burizing type. They permit mountings of the simplest type 
and lowest over-all coat. Furthermore, the shoulders of HY ATT 
carburized races will withstand considerably greater impact 


loads than will ordinary races. (Figures 3 and 4.) 
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Hyatt inner race being centerless I, D. (inside diameter) ground to close tolerances. 


There are two fitting specifications which apply to HYATT 
inner races, depending on whether the inner race rotates or is 
stationary in operation. Remember, with both inner and 
outer race, the rotating member is assembled with heavier fit. 


3 HYATT INNER RACES CAN BE 
" EASILY SHRUNK ON SHAFTS 


HYATT inner races may be mounted on shafts by pressing or 
shrinking. Where shrinking practice is employed, first heat 
the race in oil held at a temperature not over 300°F, or in an 
eleetric oven under a similarly controlled temperature, until 
it expands sufficiently to be slipped into position, The required 
interference fit will develop as the race cools in place. For 


THE SHOULDER OF A CARBURIZED RACE 


MECHANICAL ENGINEERING 


ROLL BEARINGS 
FOR MODERN IN DUSTRY 


special conditions of fit involving hollow shafts of varying 
sections or multiple housings of dissimilar metals, consult 
your HYATT Sales Engineer from our nearest sales office, 


COMPONENT PARTS OF A 
HVYATT ROLLER BEARING 


OUTER RACE 


INNER RACE © 
ROLLER 


OUTER RACE 


YOU WILL FIND MORE DETAILS 


in HYATT Catalog No, 150. If you do not have 
a copy, write Hyatt Bearings Division, General 
Motors Corporation, Harrison, New Jersey. Sales 
offices at Harrison, Pittsburgh, Chicago, Detroit 
and Oakland, California. 


CENMERAL 
mOoTORS 
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Process CO2 and Steam. Needs Met 


| 


on Low Grade Western Coal Z 


with REPUBLIC 


COMBUSTION CONTROLS 3 


Utah-idaho Sugar Company's new $7,000,000 sugar beet 


factory at Moses Lake, Washington, makes over 


75,000,000 Ibs. sugar each year, and uses a lot of 


steam and CO; to do it. Republic automatic 
combustion controls meet these 
multiple needs efficiently. 


High COz in the flue gas is an important indi- 
cation of combustion efficiency, but it has added 
importance at the new Moses Lake plant of the 
Utah -Idaho Sugar Co. High COz2 production 
must be maintained to assure adequate supplies 
of the gas for processes, and the concentration 
of COz in the flue gas is important to the cost 
of its extraction. 


Republic Automatic Combustion Controls keep 
the CO2 ata high 12-13%, despite the low-grade 
western coal being burned. 


The plant's spreader-stoker-fired 250,000 lb/hr 
boiler must be regulated to meet the CO2 
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quantity and concentration requirements while 
furnishing the needed process steam at top effi- 
ciency. Plant operators report that the Republic 
controls meet these multiple requirements even 
during ash removal, soot blowing, and fire 
cleaning— without disturbing the fuel-air ratio 
and while on fully-automatic control. 


Speed-controlled forced and induced draft fans 
regulated by the combustion controls maintain 
proper draft without dampers, and despite a high 
stack. A three-element Republic boiler feedwater 
system is also regulated by the combustion 
controls to meet water requirements at all 
steaming rates. 


This plant is another example of how Republic 
combustion engineers can work to unusual and 
rigid specificeions in designing and building 
combustion controls for individual requirements. 
To get top boiler performance and those extras 
that your plant needs, ask Republic to design 
and build your combustion control system. 


METERS CO. 
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REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


4 OF THE MANY STYLES OF THE 
ONE-PIECE SEAMLESS DOOR KNOBS 
FABRICATED FROM RUGGED 
REVERE BRASS STRIP. 


REVERE 
BRASS STRIP 


The one-piece door knobs shown are drawn from a 
single blank of Revere Brass Strip, presenting an 
attractively smooth, unbroken surface without the 
need for seams or welds. 


Because they are made by a unique procedure the 
manufacturer tells us that the brass must stand up 
under mighty rugged going, and that to produce 
the quality knobs they do, at an economical produc- 
tion level, the brass they use must have: 


~ 


. Uniformity of gauge. 


N 


. Absence of any sign of fracture or crimping 
when drawn. 


3. Consistently correct grain structure to insure a 
smooth, flaw-free surface on the finished knobs, 


The manufacturer also tells us that Revere Brass 
Strip has been filling that bill, with utmost satisfac- 
tion, for some time. 


Revere Brass Strip may be able to help you make a 
better product at less cost. You'll never know until 
you talk it over with one of our TA’s (Technical 
Advisor). There's no obligation, of course. And 
such a discussion could save you a substantial sum 
of money. Such has been the case many, many times. 


Mills: Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton and Joliet, UL; Detroit, Mich.; Los Angeles and Riverside, 
Calif.; New Bedford, Mass.; Newport, Ark; Rome, N. Y. Sales Offices in Principal Cities, Distributors Everywhere. 
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JEFFREY 
CONVEYORS 


for effectively 


and economically 
conveying large, 
medium and light 


tonnages 


This LMV conveyor carries broken glass from inspection tables through 
tunnel to a Jeffrey crusher and Jeffrey elevator. 


Jeffrey Mechanical Vibrating con- 
veyors are simple in design, rugged 
in construction and dependable in 
operation. Behind them is the 
know-how gained by Jeffrey in 
thirty years of making and apply- 
ing electric vibrating equipment 
to conveying, feeding and process- 
ing operations. 
MV conveyors provide capacities 
ranging from a few pounds to over 
650 tons per hour, depending on 
material, grade and width of con- 
veyor. They can handle hot or 
abrasive materials. They may be 
enclosed for use with gaseous, dusty 
Sendaed removable deck covers, held against rubber gaskets oy springs or toxic materials, or for conveying 
make this HMV conveyor dust-tight. them in an inert atmosphere. 


Designed to give dependable, 
around-the-clock service, Jeffrey 
MV conveyors assure long life with 
a minimum of maintenance. Their 
balanced vibration provides quiet, 
low-cost operation. Catalogs 859 
and 890 describe these conveyors. 
The Jeffrey Manufacturing Com- 
pany, Columbus 16, Ohio. 


(QsEFFREY 


CONVEYING + PROCESSING + MINING 
EQUIPMENT... TRANSMISSION MACHINERY... 
. CONTRACT MANUFACTURING 
HMV heat expansion type conveyors like this one in a malleable iron 
foundry serve as cooling tables while carrying castings from shake-out. 
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WE MUST HAVE THiS! THIS WILL MAKE oe 
MAINTENANCE 


SO SIMPLE! 


THAT SETTLES IT! 


WHAT EFFICIENCY! AMAZING! 
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From top to bottom, the NEW Dravo 
Counterflo is built around a completely new 
concept of burning fuel to produce efficient 
space heating. The heart of the new heater 
is the PYROJET burner — the first burner spe- 
cifically designed for use in direct-fired space 
heaters. The PYROJET is an exclusive de- 
velopment of Dravo research. Here are a few 
of the many features of the all-new Dravo: 


ee discharge plenum distributes heat 


at high velocity without annoying drafts. 


BURNER 


COMPLETE RANGE OF SIZES 
from 250,000 to 2,000,000 btu nine models 


to suit every type of building — plants, ware- 
houses, schools, offices. 
VERSATILE INSTALLATION «an be 
floor mounted, suspended horizontally or 
inverted. Adapts readily to use with duct- 
work if desired. 


MAXIMUM SAFETY completely new 
electrical system adds to safety, speeds in- 


spection and maintenance. Extremely simple 


New design cuts air flow resistance, steps 
to hook up, or to add additional controls. 


up heater efficiency. 


= IN EW induced draft fan adds to safety by 
maintaining high negative pressure in com- 
bustion chamber, assures accurate flow of 
combustion air. Positive acting vacuum 
switch must be closed for burner to operate. 


NEW DRAVO 


BURNER 
PYROVET 


ne “Ring and Finger” design 
NEW economizer tubes provide high heat 
transfer to air stream. New location saves 
space, adds efficiency. Aluminized steel con- 
struction for long life. 
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————- NE W stainless steel combustion chamber 

guaranteed for 10 years presents perfect 

airfoil shape to moving airstream. Resistance 

to airflow is lowered, and heat transfer 

efficiency raised. Large sizes ribbed to add 
strength channel higher air-flow. 


NEW pyroset dual fuel burner De- 
signed specifically for the New Dravo Coun- 
terflo, this revolutionary burner offers many 
features (see box at right) including ability 
to burn thick No. 5 oil successfully, and 


First burner designed specifically for direct 
automatic switchover from gas to light oil. 


fired space heater, the pyKOJET burns oil, 
gas or heavy oil efficiently in any position 
e Special air-atomizing nozzle burns heavy 
No. Sou with high efficrency. Dravo-desipned 
“V-heater” assures quick, smooth starts 


———— NEW low horsepower fans horsepower 
requirements in the New Dravo Counterflo 
have been reduced. Forwardly curved, slow- 
speed, double inlet fans move air efficiently 
with air/heat ratios of 12,500 cfm to 16,000 
cfm per 1,000,000 btu/hr output. 


e Provides instant heat 

® Automatically switches from gas to light 
oil during operation 

e Burner design keeps oil from fouling 
gas burner 


ALND VENTILATING SHOW > Chicago + February 25-28 


r ask your nearest Dravo representative (see list on back) for details 
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Intensive research 
developed the 


many new features 


of the Dravo 
Counterflo heater 


PYROVET 


The new Dravo Counterflo 
heater, with the revolutionary 
PYROJET burner, is the 
result of several years of 
intensive research. It is easy to 
install, operate and maintain, 
and will give you many 
years of safe, efficient 
heating. 

Ask the Dravo representative 
nearest you. He will be 
happy to show you how the 
new Dravo Counterflo heater 


can save you money. 


REPRESENTATIVES 


BIRMINGHAM, ALABAMA 
Clisby and Moore, Inc 

LOS ANGELES, CALIFORNIA 
Harry F. Haideman, inc 

SAN FRANCISCO, CALIFORNIA 
Dravo Corporation 

DENVER, COLORADO 

Killam Gas Burner Company 
HARTFORD, CONNECTICUT 
Wilson C. Biake Company 
JACKSONVILLE, FLORIDA 
Charlies H. Liphart & Son 
LAKELAND, FLORIDA 

Food Machinery Corporation 
ATLANTA, GEORGIA 

Dravo Corporation 

Felix J. Commagere 
CHICAGO, ILLINOIS 

Dravo Corporation 
INDIANAPOLIS, INDIANA 
Dravo Corporation 

CEDAR RAPIDS, |OWA 
Home Equipment Distributing Co 
DAVENPORT, IOWA 

Deco Engineering Products 
DES MOINES, |OWA 

Deco Engineering Products 
SIOUX CITY, |OWA 
Interstate Air Conditioning Co 
WATERLOO, IOWA 

J. A. Neymeyer Company 
WICHITA, KANSAS 
O'Connor-ind. Equip., Inc 
LOUISVILLE, KENTUCKY 
Ogle Engineering Sales 

NEW ORLEANS, LOUISIANA 
Bryner Spraniey, Ine 
PORTLAND, MAINE 

Crosby & Siegars, Inc 
ELLICOTT CITY, MARYLAND 
Dravo Corporation 

BOSTON, MASSACHUSETTS 
Dravo Corporation 

DETROIT, MICHIGAN 

Dravo Corporation 
MINNEAPOLIS, MINNESOTA 
The Gorgen Company 
JACKSON, MISSISSIPPI 
Harold M. Ludiow 

KANSAS CITY, MISSOURI 

H. H. Wright Company 

ST. LOUIS, MISSOURI 
Dravo Corporation 

OMAHA, NEBRASKA 

Wm. R. White Company, inc 
BUFFALO, NEW YORK 
Engineered Air Associates 
NEW YORK CITY, NEW YORK 
Dravo Corporation 
ROCHESTER, NEW YORK 
Engineered Air Associates (SubOft) 
SCHENECTADY, NEW YORK 
Glenn Davis 


SYRACUSE, NEW YORK 
Central City Eng. Co., Inc 
GREENSBORO, NORTH CAROLINA 
Atlantic Engineering Co., Inc 
FARGO, NORTH DAKOTA 
John Holm 
CINCINNATI, OHIO 
Dravo Corporation 
CLEVELAND, OHIO 
Dravo Corporation 
COLUMBUS, OHIO 
|. B. Hutchison 
OKLAHOMA CITY, OKLAHOMA 
O'Connor Oklahoma Co., Inc 
TULSA, OKLAHOMA 
O'Connor-Oklahoma Co., 
PORTLAND, OREGON 
Brod and McClung 
ALTOONA, PENNSYLVANIA 
Altoona Pipe & Steel Supply Co 
PHILADELPHIA, PENNSYLVANIA 
Dravo Corporation 
PITTSBURGH, PENNSYLVANIA 
Dravo Corporation 
CHARLESTON, SOUTH CAROLINA 
Charleston Sheet Metal & Roofing 
GREENVILLE, SOUTH CAROLINA 
Roy A. Stipp 
CHATTANOOGA, TENNESSEE 
Robbins & Bohr 
MEMPHIS, TENNESSEE 
Southern Sales Company 
AUSTIN, TEXAS 
Austin Plumbing Supply Co., Inc 
CORPUS CHRISTI, TEXAS 
Allied Plumbing Supply Co., Ine 
DALLAS, TEXAS 
Snell Refrigeration 
EL PASO, TEXAS 
Greenawalt-lvey & Company 
HOUSTON, TEXAS 
Dravo Corporation 
SAN ANTONIO, TEXAS 
Alamo Piumbing Supply Co., Inc 
SALT LAKE CITY, UTAH 
Ashton Htg. & Air Cond. Co 
BARRE, VERMONT 
Twin City Gasoline Co., Inc 
SEATTLE, WASHINGTON 
E. H. Langdon Company 
SPOKANE, WASHINGTON 
bE. H. Langdon Company 
PARKERSBURG, WEST VIRGINIA 
Wolfe Eng. & Equipment Co 
MILWAUKEE, WISCONSIN 
Roloft Engineering Co 

IN CANADA 
TORONTO, ONTARIO 
Marine Industrnes, Ltd 
57 Bloor Street, West 
MONTREAL QUEBEC 
Marine industnes, Ltd 
1405 Peel Street 
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Fifth and Liberty Avenues, Pittsburgh 22, Pennsylvania 


HIGH INTEGRITY 
EXTRUDED ALLOY STEEL PIPE 


available from 4” to 22”0.D. in practically any wall thickness 


...is especially advantageous 
in the MOST SEVERE TEMPERATURE, 


PRESSURE and CORROSIVE SERVICES 


A specially-built 12,000 ton extrusion press — 
capable of processing any of the stainless or other 
ferrous alloys — imparts vastly improved me- 
chanical properties to new Curtiss-Wright HIGH 
INTEGRITY pipe. High ductility with high 
strength and higher resistance to stress at high 
temperature are automatically built into even the 
largest diameters and thickest-wall products, In 
the larger diameters, 10” and above, the econom- 
ics of HIGH INTEGRITY pipe are particularly 
attractive. 


Major economies are regularly effected in 
fabrication and installation . . . using the longer 
units — up to 50 feet. Ultrasonic testing of all 
HIGH INTEGRITY pipe — combined with the 
more conventional test methods — assures uni- 
form, dependable, specification quality of deliv- 
ered product. 

Curtiss-Wright’s Metals Processing Division 
maintains qualified engineering personnel at all 
branch offices, available for design consultation 
and specification pricing. 


84 GRIDER STREET 


METALS 


PROCESSING 


DIVISION 


CORPORATION 


METALS PROCESSING DIVISION BRANCH OFFICES: ......... NEW YORK e@ 
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written us for copes 


Every day we receive an average of 70 
requests for our “Design Manual for 
High Strength Steels.”” This, despite 
the fact that in the past two years we 
have distributed 54,096 of these Man- 
uals—enough to make a stack three 
times as high as the Empire State 
Building. 

Requests have come not only from 
design engineers for whose use this 
book was primarily written, but from 
men signing themselves as Research 
Engineer, Project Director, Develop- 
ment Engineer, Design Analyst, Proc- 
ess Engineer, Test Engineer, Mechani- 
cal Engineer, Chief Engineer, Methods 
Engineer, Materials Engineer, Marine 
Engineer, Industrial Engineer, Elec- 
trical Engineer, Aeronautical Engi- 
neer, Purchasing Agent, Plant Man- 
ager, Chief Inspector, President, and 
so on and so on. We even had one from 
a Chairman of the Board. (Looks like 
a lot of men besides design engineers 
are vitally interested in High Strength 
Steels and want to know how, when, 
uhere and why to apply them.) 

While most of these requests have 
come from all parts of the United 
States and Canada, an amazing num- 
ber have reached us from England, 
Germany, Belgium, France, Italy, 
South Africa, India, Japan, South 
America, Australia and New Zealand. 
(Seems that no country is so remote 
that it hasn’t heard the good word.) 


this unusual book 


What’s in this book that makes it 
such a “must have” for those who have 
seen it or merely heard about it? 

We like to think that the “Design 
Manual” is finding its place on so 
many engineers’ desks and book 
shelves—not because it is a costly 
book, free for the asking —but because 
it contains information nowhere else 
available and never before presented 
so clearly and comprehensively. 

For here, in one volume, the design 
problems of tension, compression, 
shear, beam stress, deformation, and 
deflection are covered in detail, the 
fundamental characteristics of high- 
strength low-alloy steels that result in 
economies to the user are described, 
the principles of designing against cor- 
rosion, and the application and advan- 
tages of formed sections are authorita- 
tively discussed, 

Complete with tables, formulas and 
basic data covering every facet of this 
important subject, the 174-page “De- 
sign Manual for High Strength Steels” 
is a book that you will find invaluable 
in designing your product for greater 
efficiency and economy. A fourth print- 
ing is now on the presses. We will 
gladly send you a free copy if you will 
write — on your company letterhead, 
giving your title or department—to 
United States Steel, 525 William Penn 
Place, Pittsburgh 30, Pa. 
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BURLINGTON, NEW JERSEY 


SALES OFFICES: LOS ANGELES, SAN FRANCISCO, CHICAGO, ST. LOUIS, COLUMBUS, DETROIT, PITTSBURGH, HARTFORD, BURLINGTON 


| 
“ ABOVE: Hydrostene test rig used to qualify each length of pipe. — 
STATES PIPE & FOUNDRY CO. 
UNITE T. 
Ariss 


Note these exacting specifications on 
316 Cb ELC Stainless Steel Pipe demanded by one 


of nation’s leading oil companies: 


MATERIAL REQUIREMENTS: Pipe shall conform to 
ASTM Specification A-362-52T. 

CHEMICAL ANALYSIS: Modified AISI Type 316 Cb 
(ELC), with one percent spread on chrome and 
nickel. 

FINISH: Each pipe to be turned, bored and faced 
to surface finish of 125 micro inch or better. O.D. 
tolerance plus 1/16" minus 0%; 1. D. tolerance plus 


0” minus 1/32”. Pipe size: 12” O.D. x 1.17" wall. 
MECHANICAL TESTS: Tensile Tests —2 tests re- 
quired on each pipe after heat treatment; one at 
room temperature, one at 700° F. 


SIZE RANGE AND 
COMPOSITION FLEXIBILITY 


THE ANSWER TO YOUR PIPING PROBLEM 


Patented U.S. Pipe process 
meets rigid refinery specifications 


The men who design today’s petrochemical plants, 
refineries or Atomic power plants are confronted 
with piping problems involving temperatures, 
pressures and corrosive conditions which only a 
few years ago would have been called impractical, 
if not impossible. 

U.S. Pipe’s Steel & Tubes Division recently com- 
pleted a piping requirement for 700 feet of Type 
316 Extra Low Carbon, columbium-bearing stain- 
less for a large petrochemical plant, which is 
typical of the job metal mold centrifugally cast 
pipe is doing today under a patented manufactur- 
ing process with rigid Quality Control. 

U.S. Pipe is headquarters for metal mold centri- 
fugally cast alloy and stainless steel pressure pipe 
over a wide range of special and standard analyses 
—in large or small quantities. 

Write and outline your refining problems. We may 


he able to help. 


INSPECTION REQUIREMENTS 


Etehing test on sections cut from each end 


of pipe. 


2. Radiographic Inspection — Required complete 


circumferential coverage of at least an 8” wide 
section at each end of each pipe in accordance 
with ASTM Specification 71-52. 


3. Fluid Penetrant— kotire OLD. and LD. surface 


HEAT TREATMENT: Heat for 4 hours at 2100° F.— 
2150° F., water quench, follow by 5 hours at 1500° 
F.—1600° F. Cool in still air. 

HYDROSTATIC TEST: Each length tested to stress 
of either 90% of the minimum cold yield strength 
or 4 maximum pressure of 6800 psi —whichever 


is lower. 


Outside Diameter—6” to 50” 
Wall Thickness—%” and up 
Length—Up to 16’ 

Types of Stainless—All Standard AISI and ACI 
grades of ferritic and austenitic stainless, including 
No. 20 Alloy, 17-4 P H, 17-7 P H and E.L.C. grades. 
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OUT COMES OLD mMoTOR 


IN GOES REPLACEMENT MOTOR » 


No long and costly '‘'down time”’ involved 


Motors can be interchanged or replaced in minutes with the all-steel, 
All-Motor type FALK Motoreducer. No long and costly “down time” is 
involved in making the change! 

Best of all, replacement is not limited to original make of motor—new 
NEMA frames may be substituted for old. This versatile Motoreducer 
operates with any make, speed or type of standard foot-mounted motor 
within its AGMA rating. No modification, no special shaft, no “partial” 
motor required. 

In addition to unmatched motor interchangeability, this dependable 
“work horse of industry'’—offers: widest choice of 
-any output- 
. standard 


gear drive—the 
output-shaft position (horizontal, vertical, right-angle).. 
shaft connection. ..any mounting, including wall and ceiling. . 
speed range from 1.5 rpm to 1430 rpm. All these advantages, plus 
proved efficiency, low maintenance and extra-long life, make the All- 
Motor type FALK Motoreducer your best buy for any job requirement. 

Furnished in sizes up to 75 hp with any make, style or type of motor; 
or, without a motor if desired. FALK Motoreducers are available from 
convenient factory, field or distributor stocks, from coast to coast. 

Write for Bulletin 3100 


THE FALK CORPORATION, MILWAUKEE, WISCONSIN 


FALK 


.».@ good name in industry 


MANUFACTURERS OF: 


®@ Notoreducers @ Single Helical Gears 
© Speed Reducers @ Herringbone Gears 

Flexible Couplings Marine Drives 

Shaft Mounted Drives Stee! Castings 

High Speed Drives Weldments 

@ Special Gear Drives © Contract Machining 


FALK “IN-BUILT” FACTORS 


assure full dependability — 
better service—longer life 


ALL-STEEL HOUSINGS 
Rugged, strong, rigid 
. all parts heavy steel 
plate, formed and 
welded in the Falk 
Weld Shop. 


LARGE OVERHUNG 
LOAD CAPACITY 
Large shafts, oversize 
bearings...rigid 
mountings with wide 
bearing spans to han- 
die maximum loads. 


PRECISION GEARING 

Heat-treated alloy 
steel gearing, preci- 
sion cut and shaved 
after heat treatment 
to eliminate distortion. 


SEALED HOUSINGS 
Splashproof, 
dustproof, oiltight. 
Dual closures and 
one-way vents keep 
oil in, dust and mois. 
ture out. 


wit saii-steel | 
MOTOREDUCERS 
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EXPANSION JOINTS 


ADSCO Expansion Joints are more-efficient than 
pipe bends for three important reasons: 


1. LESS HEAT LOSS. A 12-inch line 1000 
feet long, carrying steam at 200 Ibs. and 550F, 
will lose 16% more heat if bends are used in- 
stead of ADSCO Expansion Joints. 


2. LESS PRESSURE DROP. The same line 
will have a 28% greater pressure drop with 
bends than with ADSCO Expansion Joints. 


3. LESS SPACE. One pipe bend requires 100 
to 300 sq. ft. of valuable space. An ADSCO Ex- 
pansion Joint requires little or no extra space. 


And, in addition, ADSCO Expansion Joints cost 
less. Used to absorb 4 inches of expansion per 150 
feet of 12-inch pipe, an expansion bend, or loop, 
will cost 50% to 100% more than an ADSCO 
Expansion Joint. Similar savings can be obtained 
for other sizes of pipe and for different conditions. 


EFFICIENT 


THAN 
EXPANSION 
BENDS... 


and they cost less 


Corruflex Packless Expansion Joint. 
Requires no maintenance. 


Piston-Ring Expansion Joint. 
Can be unpacked 
at full operating pressure. 


Internally Guided Expansion Joint, 
Traverses of 4", 8", and 12" per slip. 


If you are planning construction of a pipe line, by all 
means investigate ADSCO Joints. If you already use bends, 
ADSCO can replace them with joints which will perform 
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20 MILBURN ST. 


better and will still save money. 


@ Write for Bulletins 54-10 PR and 35-51 PR 


AMERICAN [PISTRICT STEAM [DIVISION 


Apsco INDUSTRIES. INC. 
BUFFALO 12, N. Y. 
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Are your seals or bearings subject to difficult 
operating conditions? 


GRAPHITAR has the 


(Carbon Graphite) 


properties needed in difficult 
applications like these... 


THE MOST IMPORTANT BEARING 


Dependability is vital in the power plant 
of the Navy's atomic submarine U.S.S. 
Nautilus which has steamed a total of 
about 50,000 miles of which approxi- 
mately half has been submerged. In the 
reactor cooling system of the submarine, 
special “canned” motor pumps with in- 
tegrated pump and drive motor were 


developed by Westinghouse. The bear- 
ings in these pumps, which are made of 
GRAPHITAR, must withstand high 
speeds, high temperatures, high pressures 
and must operate for indefinite periods 
of time without maintenance and with 
radioactive water as the only lubricant. 
Westinghouse Electric Corporation engi- 


specific 


neers—the builders of the Nautilus’ 
atomic power-plant—find that GRAPHI- 
TAR is excellent for this difficult bearing 
application, because of its strength, dura- 
bility, self-lubricating properties, and 
chemical inertness. If your design calls 
for superior bearings, consider the mate- 
rial that worked on such a demanding job. 


THE UNITED STATES 


GRAPHITAR” carson-crapite GRAMIX” sinreneo parts MEXICAN” prooucts * USG” erusues 


28 - Fesruary, 1957 


MercHANICAL ENGINEERING 


; 
: ¥ 


The Bausch & Lomb Optical Co. of 
Rochester, N.Y., world renowned manu- 
facturer of precision, scientific optical 
instruments, employs 10 GRAPHITAR 
bearings in its unique and highly spe- 
cialized “ruling engine.” The GRAPHI- 
TAR bearings provide dimensional 
stability within one-millionth of an inch 
for micro-inch accuracy in Cutting 
15,000-30,000 equidistant lines to the 


GRAPHITAR is the main shaft seal in 
the Pratt & Whitney J57 turbojet engine 
which powers many of our new aircraft, 
including the huge Boeing B-52 Inter- 


GRAPHITE 


THE MOST EXACTING BEARING 


inch on 7” aluminized glass blanks to 
make diffraction gratings used by science 
and industry for spectroscopic analysis. 
Bausch & Lomb engineers have found 
that GRAPHITAR is unsurpassed as a 
bearing material where very close toler- 
ances must be maintained and where 
frequent starting and stopping under 
heavy loads is a problem. These bearings 
have contributed greatly to the achieve- 
ment of extreme accuracy in th‘s applica- 
tion. If you require precision perform- 
ance as was the case with a “ruling 
engine” why not use GRAPHITAR ? 


THE MOST IMPORTANT SEAL 


continental Bomber, which has eight of 
these turbojets. Naturally, the J57 must 
perform with utter dependability. One 
of the components of the J57 is the 


airfoil seal of GRAPHITAR on the 
turbine main shaft, and this seal is sub- 
jected to tremendous shaft speeds, as 
well as other taxing physical conditions. 
GRAPHITAR parts can stand severe 
operation because they are strong and 
are virtually unaffected by extremes of 
speed, pressure, and temperature, If your 
product develops high speeds or other 
difficult physical stresses on its parts, 
perhaps GRAPHITAR components 
could give it more dependable operation, 


THE TOUGHEST 
APPLICATION 


Steel mills are famous for the rough, 
tough, heavy-duty jobs that they perform. 
In such difficult steel mill applications 
as bearings for shear and cut-off tables 
or coil and slab conveyors, metal-backed 
GRAPHITAR parts provide exceptional 
strength and durability. GRAPHITAR 
alone is a very strong bearing material, 
and when backed with metal has added 
resistance to shock. Because of its very 
low coefficient of friction, GRAPHITAR 
can operate under heavy loads at high 
speeds with no lubrication. Can the 
strength and superb bearing qualities of 
GRAPHITAR simplify your product 
design ? 


Get your copy of 
Engineering 
Bulletin No. 20, 


GRAPHITAR is compacted from car- 
bon-graphite powders under great pres- 
sures, then furnaced at heats near 4500°F, 
It can be formed in relatively complex 
shapes and ground to tolerances as close 
as .0005”". For more information on this 
strong, light, self-lubricating engineer- 
ing material, write for our Engineering 
Bulletin No. 20. 

218-4 
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DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 
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AN IMPORTANT MESSAGE 


to the customers and friends 
of Read Standard Corporation 


Effective November 3, 1956, the Read 
Standard Corporation, 50-year-old manufacturer 
of Readco bakery and chemical processing 
equipment and Standardaire blowers, merged 
with and became a division of 
Capitol Products Corporation. 


WHAT IS CAPITOL PRODUCTS CORPORATION? 


Capitol Products Corporation is a young, progressive organization 
specializing in light metals fabrication. Principally, Capitol manufactures 
extruded aluminum products for the building industry. To date, this organ- 
ization has enjoyed great success in both the manufacturing and marketing 
phases of its industry. For instance, in the highly competitive aluminum 
door business Capitol has become, in four years, the world’s largest pro- 
ducer. This management now directs the Read Standard operation. 


WHAT THIS MERGER MEANS TO YOU. 


To you who know and have dealt with Read Standard, the merger means 
simply this... extensive research and development not only along present 
but completely new lines . . . broadened engineering, service and sales 
staffs to better handle your needs . . . and improved manufacturing facilities. 
As in the past, Read Standard will maintain office and plant operations at 
its location in York, Pa. Theodore F. Freed will be Vice President and 
Divisional Operations Manager of this Division. 

‘To you whom we have served in the past, we wish not only to express 
our sincere appreciation but to affirm our policy. The prime objective of 
this Corporation is to make available to you the very best equipment and 
services that the ingenuity, modern research and manufacturing facilities 
of our combined operations can provide. 


CAPITOL PRODUCTS CORPORATION 


Eugene Gurkoff 
President 
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THE BASE of a Huntercraft Candelabra Model 8008 (shown below) requires, with Formbrite, only a finish buff. The base is formed in 


two drawing operations. The deeper drawn candle cups, also of Formbrite, need only a light cutting with Tripoli and a finish buff 


It’s easy to get a jeweler’s finish with Formbrite 


HUNTERCRAFT Table or Wall Candelabra 
Model 8008, one of 30 fine brassware items 
in the line of Huntercraft Originals. 


He production of Huntercraft Orig- 
Tiinals now a nationally distributed 
line of fine brassware—has grown from 
a basement hobby to a thriving new 
business in less than 5 vears. 

The Hunter Machine Service Com 
pany of Racine, Wisc. 
facturing Huntercraft Originals on a 
commercial scale in 1951, using ordi 


began mantt- 


nary soft forming brass. To get the 
gleaming jeweler’s finish required, pol- 
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‘Formbrite cut polishing cost and time dramatically—was 


a major factor in keeping our small business alive...and 


growing,” says Ralph E. Hunter of Huntercraft. 


ishing time and costs were high. In 
fact, they were so high that the young 
company found it impossible to bring 
their prices into line with competition. 
In 1953, they tried Formbrite 
Anaconda’s drawing 
brass. The polishing bottleneck was 
broken and production soared — unit 
costs went way down. According to 
Ralph E. Hunter, owner and president 
of Hunter Machine Service Co., Form 
brite was a major factor in keeping the 


superfine-grain 


company alive and enabling it to go 
on to become a stable growing busi- 


ness. The finish obtained so easily on 
Formbrite, he adds, is superior to that 
achieved on ordinary drawing brass, 
Formbrite is a premium product at 
a nonpremium price, Find out) for 
yourself how its superfine-grain, excel- 
lent drawing properties, strength, and 
scratch-resistance can help you make 
a better product at lower cost, Write 
for Publication B-39. Better yet, ask 
for a sample or a trial batch. Address 
Waterbury 
20, Conn. In Canada; Anaconda Amer 
ican Brass Ltd., New Toronto, Ont, coz 


The American Brass Co 


SUPERFINE-GRAIN DRAWING BRASS 


an ANACONDA product 


made by The American Brass Company 
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another 
P.P.4&E. service 
which contributes to 


HIGH -TEMPERATURE 
HIGH-PRESSURE 
PIPING 


Pittsburgh Piping engineers study 
the plant designer's piping layouts, 
check all details and specifications. 
To assure quality, economy, and 
speed a maximum amount of each 
piping job is planned for prefabri- 
cation in our shops 


We assume responsibility for every phase of a 
piping job — from blueprint through erection. 
Our engineers are specialists — thoroughly ex- 
perienced in the theoretical and practical aspects, 
as well as in the code and insurance require- 
ments, of high-temperature, high-pressure piping. 


Wehave complete 
ties for all piping fabri 
cating operations, heot 
treating, impection, and 
testing procedures 
tration shows machining 
of bevel on end of 36” 
OD. plote welded tur 
bine cross-over piping 
assembly. 


PRODUCTS AND SERVICES OFFICES IN PRINCIPAL CITIES 


Carbon Steel Piping Forged Piping Materiais Attente Whitehead Building 
Cast tron Fittings Headers Boston 10 High Street , 
Cast Steel Fittings Manifolds Chicago Peoples Gos Building 
Chrome Moly Piping Pipe Bends Severe Sullding 
Copper Piping Stainiess Steel Piping on jor esandria Ave 
Corrugated Piping Van Stoning AND EQUIPMENT COMPANY 
Creased Bends Welded Assemblies Syracuse 113 Se. Selina Street 
tapansion Bends Welded Stainiess Steel Tubing 158 49th Street Pittsburgh, Penna. Sweet 
flanges Welding Fittings CANADIAN PITTSBURGH PIPING. LTD 

835 BEACH ROAD—HAMILTON ONTARIO 
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installations are Ljungstrom® 


MINIMUM MAINTENANCE Is one ef the 

many important reasons. More complete , 

combustion of fuel results in far less slagging, _ 

and gases entering dust-recovery units are 

cleaner. There's less corrosion. Insertion 

new elements can be done in as short a 

as four hours. You can even inspect the 
ngstrom through a built-in port while — 

the unit is in operation. 

For the interesting full story, send fora free — 


copy of our 38-page manual. 
The Air Preheater Corporation 0s: 4201 street, Kew York 
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preheater 
Size for size, recovers for more heat than any other type. 


1500-kw General Electric steam turbine-generator installed at Foster Paper Company, Utica, New York. 


General Electric’s simplified valve gear 
offers more efficient turbine governing 


DESIGN FEATURES PROVIDE CLOSE 
CONTROL, EASY MAINTENANCE 


A, SIMPLIFIED BAR-LIFT arrangement of poppet-type valves 
has few parts, requires less maintenance. 


B. DOUBLE-LIFT VALVES used on G-E high-speed turbines are 
a valve-within-a-valve arrang t. This thet the 
force required to open a valve is reduced allowing closer 
speed control over process operations. 


*in Canada, contact Canadian General Electric, 107 Pork St., Peterborough, Ont. 


Here’s another answer to requirements for safer, surer 
high-speed turbine operation. General Electric’s 
simplified sectional valve gear mechanism offers more 
efficient governing and an improvement in heat-cycle 
efficiency. 

SIMPLICITY OF DESIGN and easy maintenance are 
provided by a bar-lift arrangement of poppet-type 
valves, each of which supplies steam to part of the 
nozzle area. As less flow is required, these valves are 
successively closed to keep the nozzle area in pro- 
portion to the stearn required. The result is more ac- 
curate control of steam flow and reduced throttling 
losses. 

INCREASED GOVERNING EFFICIENCY is also provided 
by the best combination of valves and seats. Single- 
or double-poppet valves and angle or venturi seats 
are available to meet your specific requirements. 
Nozzle area can then be matched with the proper 
valve combination to obtain uniform horsepower 
gradient. 

These simplified valve gear components are still 
another example of the sound engineering built into 
every General Electric high-speed turbine. For com- 
plete information, contact your nearest General Elec- 
tric Apparatus Sales Office*, or write for bulletin 
GEA-6232, General Electric Company, Section 241-9, 
Schenectady, New York. 


Progress /s Our Most Important Product 
GENERAL @@ ELECTRIC 
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SLEEVE BEARINGS 
in 7th year of continuous 
operation on outdoor 
gravel conveyor... 


OILITE self-iubricating bronze sleeve bearing 


Another cost-saving application of Amplex Powder Metallurgy 


No seals protect these OILITE bearings from sand, No wonder all twenty conveyors are 100%, OILITE 
gravel, grit. On the two center rollers, no additional equipped. The company says, “We wouldn't use 
lubrication is possible. Yet this OILITE-equipped any other kind.” i 
outdoor conveyor has been in continuous operation What interests you? Longer product life—greater a 
under extreme weather conditions for seven years— efficiency —lower cost? All three? Maybe Amplex 
without replacing one OILITE bearing. has the answer. 
That’ s some record! J. Cooke (Concrete Blocks) Ltd., Write for detailed information about Amplex 
of Aldershot, Ontario, one of Canada’s largest pro- powder metal components—OILITE Bearings, 
ducers of concrete blocks, operating twenty of these Parts, Filters. Or call your nearest engineering 
sand and gravel conveyors, has proved the long representative listed in the yellow pages under 
wearing, money saving qualities of OILITE bearings. “Bearings—OILITE.” 


Representatives and dealers located in principal cities in United States and Canada. 


HRYStLe, 
Only Chrysler Makes OIULITE 
A 


, AMPLEX DIVISION 


CHRYSLER CORPORATION DETROIT 31, MICHIGAN 


New 52-page OILITE Engineering Manual 
supplies engineering data and application 
information on OILITE powder metal bear- 
ings, parts and filters. Write on your letter- 


Bearings © Finished Machine Parts « Permanent Metal Filters ¢ Friction Units head for Manual E-56. Address: Dept. 2K. 
Ferrous and Non-Ferrous Metals 
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Each of these problems was solved successfully with an Inco Nickel Alloy 
Can you tell which one proved to be the answer? 


Number the picture captions! 


“$" Monel hard-grade 
nickel-copper cast alloy 
Inco Nickel 


Monel age-hardenable 
nickel-copper alloy 


Inconel nickel-chromium alloy 
Monel nickel-copper alloy 


Inconel “X" age-hardenable 
nickel-chromium alloy 


Monel “403” non-magnetic 
nickel-copper alloy 


Oil well drill collar Needed Radar platform ‘‘leggings”’ Jet engine flame tube Needed 
non-magnetic metal with high Needed: resistance to abra oxidation and corrosion resist 


See answers below strength. Which tinco Nickel sion and marine corrosion ance at jet engine temperatures 
Alloy ; ? Which Inco Nickel Alloy. . 9 Which inco Nickel Alloy... 7 


low coefficient of toy resistant to marine corrosion Produce ultrasonic i... > 
Which Inco Nickel Alloy Which Inco Nickel Alloy. . Which Inco Nickel Alloy... corrosion. Which one 


Gas turbine blades Needed Submarine cable sheathing Ultrasonic Grill _ Needed: high Shaft sieeve for salt water 
hot strength up to 1500°F., Needed: non-magnetic metal magnetostrictive ability to pump Needed: extra-hard 
casting alloy that resists 


You may take this kind of quiz again... and soon! Your filled booklet describes the properties of many useful 
design may require a metal that resists corrosion ... or metals... shows just the kind of problem each has solved. 
wear... or high temperatures. Or one that meets some Write for a copy... do it now! 

*Trademark of The ly Compeny, tr 


destructive combination of conditions. 


Then look into the Inco Nickel Alloys. First step: send THE INTERNATIONAL NICKEL COMPANY, INC. 
for “Standard Alloys for Special Problems.” This fact- 67 Wall Street New York 5, N. Y. 


Oil well drill collar: 3. Monel 
Radar platform ‘‘leggings’’: 5. Monel 
Jet engine flame tube: 4. Inconel 


Gas turbine blades: 6. Inconel 
aot mane Monel* “R” Monel* « Monel* “KR” Monel* Monel* Submarine cable sheathing: 7. Mone! ‘'403"' 
Inconel* Inconel inconel “W"'* Incoloy* Incoloy “T’’* Ultrasonic drill: 2. inco Nickel 
Ni-o-nel * Nimonic* Alloys * Nickel* Low Carbon Nickel Duranickel* Pumps’ shaft sleeve: 1. Monel 
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A Revolutionary Superstrong Permanent Magnet... 


...has been developed by General Electric Company researchers. Dr. T. O. Paine, leader of the G-E 
research team that developed the new permanent magnet, is shown here collecting submicroscopic iron 
particles with a conventional magnet from this pool of liquid metal at the company's Instrument Depart- 
ment Laboratory in Lynn, Mass. This equipment produces more than a million billion Particles per 
second which are later pressed to form a magnet potentially twice as powerful as any in existence today. 
Further details may be found on page 169 of this issue. 
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Nuclear Congress and Unity 


Ever since the successful splitting of the atom a chain 
reaction of many dynamic developments has occurred. 
Besides the weapons program, the peaceful uses of the 
atom—as a power source for the generation of electricity, 
as a new mode of propulsion, and the use of by-products 
of the atom— have stimulated the imagination of engi- 
neers and scientists all over the world. Additionally, the 
atom seems to be fulfilling one other important function 

true unity of purpose both within the engineering pro 
fession and within the larger field of science and tech 
nology. This unity of purpose will be forcefully demon 
strated next month, March 11 to 15 to be exact, when the 
1957 Nuclear Congress gets under way in Convention 
Hall in Philadelphia, Pa 

The main purpose of the Congress, as co-ordinated by 
Engineers Joint Council, is to foster a free exchange of 
knowledge, information, and ideas between engineers 
and scientists in all fields of technology; among leaders 
in industry and management; and between management 
and engineers and scientists. 
signed to reduce the demands on the time of individuals 
by bringing into one mecting the latest information and 
exhibits from all fields of nuclear science, engineering, 


The Congre ss is also de 


and management covering creation and utilization of 
atomic energy for peaceful purposes. 

The Congress will include the following four major 
elements 


The Second Nuclear Engineering and Science Confer 
ence, co-ordinated by Engineers Joint Council on behalf 
of 21 engineering and scientific societies, which will 
include 150 technical papers during a four-day program 
dealing with all phases of nuclear operations from 
mining of ores through measurement of radioactivity in 
the atmosphere and disposal of radioactive 
Emphasis will be on new developments of potential 


wastcs 


value to civilian industry throughout the world, es 
pecially in the fields of metallurgy, chemical processing, 
and mechanical and power applications 

The International Atomic Exposition, sponsored by 
the American Institute of Chemical Engineers in co 
operation with the American Society of Civil Engineers, 
the American Institute of Mining, Metallurgical, and 
Petroleum Engineers, The American Society of Mechans 
cal Engineers, and the American Institute of Electrical 
Engineers, which will display the atomic 
latest developments 


industry's 
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The Fifth Conference on Atomic Energy in Industry, 
sponsored by the National Industrial Conference Board, 
which will discuss factors involved in the setting up of 
industrial atomic laboratories for research and develop 
ment. It will also cover aspects of nuclear operations 
of concern to management, including discussion of the 
latest developments in atomic energy as they affect the 
business and economy of the country. 

he Fitth Hot Laboratories and Equipment Conference, 
sponsored by the Hot Laboratories Committee of the 
Oak Ridge National Laboratory, which will deal with 
the operation and development of equipment for atomi 
energy laboratories 


Besides its co-operation with AIChE in the Atom 
Exposition, ASME'’s position in the nuclear field will be 
evidenced by the major role it is playing in the Conter 
ence portion of the Congress. Of the 150 papers on the 
39 are being sponsored by ASME. The 
ASME papers will consider such topics as plant-contain 


program, 


ment concepts and design, primary coolant systems, 
plant components small 
codes for radiation protection, radiation processing, fe 


and large, new limits and 
actor core design, reactor control and simulators, and 
A detailed listing of the ASME 
papers to be delivered at the Conference can be found 
in the ““ASME News” elsewhere in this issue 

ASME members and mechanical engineers, in general, 


heat-transter problems 


should find much of interest in this and other portions 
of the Conference program and Congress, and it ts urged 
that all who can The field of atomic 
is growing rapidly and changes in the field are occurring 
even more rapidly 


attend energy 
Hence an all-embracing program 
such as this one provides, in a short period, a plac 
where specialists and industrial leaders can bring them 
selves up to date on new developments in the atom 
field 

Indeed, it isn’t often that engineers are able to attend 
three int pratc d conferences and an exposition on 
And the EJC ts to be con 
work in co-ordinating so ambitious a 


energy in the space of a week 
gratulated for its 
task 

Thus the Congress, besides expediting the dissemt 
nation of information on new atomic developments and 
reporting progress in the civilian uses of atomic energy, 
is serving to provide the stimulus for greater unity within 
the « nginecring profession It is to be hoped that, with 
the Congress as an example, unity in other areas of the 


engineering profession will be achieved as well 
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Architectural conception of Eddystone pliant of Phila- 
delphia Electric Company. Designed for supercritical 
steam conditions, the plant will operate at 5000 psig 
and 1200 PF. 


Eddystone Plant Employs 
Supercritical-Pressure Cycle 


Tu sUupercrivic al-pressure steam cycle offers the pos 
sibility of substantial improvements in the thermal 
efficiency of steam-electric plants and consequently has 
long interested both the designers and users of power- 
plant equipment. The idea for the Eddystone Plant of 
the Philadelphia Electric Company came into being a 
little more than two years ago when an agreement was 
reached among Combustion Engineering, Inc., Westing 
house Electric Corporation, and Philadelphia Electric 
Company to co-operate in the design and construction of 
a supercritical-pressure unit. Originally planned to 
have a capacity of 275,000 kw, the boiler-turbine-gen 
erator unit was subsequently increased to 325,000 kw 
Throttle steam conditions are 5000 psig, 1150 F with 
two reheats to 1050 F, bui the design contemplates 
throttle temperature of 1200 F after a period of operation 
at the lower initial temperature 

The plant ts housed on a 100-acre tract, including 
1400-ft frontage on the Delaware River, in Eddystone, 
Pa., just east of Chester and a few miles from the Phila- 
delphia International Airport. It will be of the fully 
housed type, the turbine room being enclosed in hollow 
tile and glass sash and the boiler plant with uninsulated 
corrugated aluminum siding. Although Philadelphia 
Electric Company has recently built two semioutdoor 
power plants, a thorough analysis of the economics and 


operating convenience of the enclosed design cg my the 
balance in favor of the latter. Normal fuel for the 
station will be bituminous coal shipped by rail. A live 


storage S of sufficient capacity to Operate two units 


in the ant for three days will be provided 
In selecting the size, steam conditions, and heat cycle 
or Eddystone No. 1, the criterion was to take advantage 
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Plot plan of Eddystone Station. Housed on 
a 100-acre tract, the plant will be of the fully 


housed type. 


In the summer of 1955 the Philadelphia Elec- 
tric Company announced plans to construct the 
world’s most efficient steam-electric station oper- 
ating on a supercritical-pressure double-reheat 
cycle. This article contains high lights from 
three papers contributed by the Power Division 
and presented at the 1956 ASME Annual Meeting 
in New York, N. Y. The papers, which will be 
published in full in Transactions of the ASME, 
are: “Engineering the Eddystone Plant for 5000- 
Psig, 1200-F Steam,” by J. H. Harlow, Phila- 
delphia Electric Company (56—A-165); “The 
Eddystone Superpressure Unit,” by C. B. Camp- 
bell, C. C. Franck, Sr., and J. C. Spahr, Westing- 
house Electric Corporation (56—A-156); and 
“Engineering the Eddystone Steam Generator 
for 5000-Psig, 1200-F Steam,” by E. M. Powell, 
Combustion Engineering, Inc. (56—A-164). 


of the most récent technological advances in so far as 
they could be reasonably supported economically. 
The design pressure of 5000 psig establishes a new high 
mark in the development of the steam plant cycle, as 
does the 1200-F throttle temperature. With such ad- 
vanced steam conditions it is generally agreed that large- 
Capacity units must be installed if full thermodynamic 
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advantage is to be achieved. In addition to the super- 
critical pressure, the very high temperature, and two 
reheats, a great deal of attention has been directed to 
other parts of the cycle in order to capture all available 
heat units. To this end the pressure level of each 
feedwater heater, the use of drain coolers and heater- 
desuperheater zones, the location of heater drains, and 
the disposition of pump and turbine shaft-seal drains, 
among many other items, have been studied carefully. 
Among innovations being tried in the plant ts an ar- 
rangement for using lowest pressure bleed steam to tem- 
per combustion air and for using a low-level economizer 
to heat condensate, thus lowering the stack temperature 
to about 200 F. The end result has been to produce a 
calculated heat rate at nominal rating of load and steam 
conditions and with 1-in. back pressure of 8016 Bru per 
net kwhr. 


Over-All Plant Cycle 


The over-all plant cycle is illustrated opposite. This 
simplified diagram shows the various components of the 
boiler in rectangular blocks to the left and the various 
components of the turbine represented by triangular 
blocks to the right. The pumps are circles. 

Starting at the condensate pump, the feedwater is 
pumped through heaters to the deaerator. From the 
deaerator the low-pressure feedwater pump picks up the 
water and delivers it through the high-pressure feedwater 
heaters to the intermediate-pressure and high-pressure 
feedwater pumps. After leaving the high-pressure pump 
the feedwater passes through an excess-pressure control 
valve and a feedwater-regulating valve. Between the 
two valves a portion of the water is tapped for desuper 
heater use. The excess-pressure valve is installed to 
provide a constant differential of about 30 psi across the 
feedwater valve. This will reduce substantially the 
amount of adjustment required of the feedwater-control 
valve and of the desuperheater spray-control valves. 

After passing the feedwater valve the water enters, 
first, the economizer, second, the waterwall portion of 
the boiler in the lower part of the furnace, and third, 
the transition section which ts located in one of the 
zones of lower temperature. Steam leaving the transi 
tion section will be slightly superheated, being at a 
temperature of about 900 F. A temperature-measuring 
device at this point provides for fclininesdions regula- 

Because there is no drum in the once-through boiler 
there 1s no level to use for feedwater control. Therefore, 
the feedwater regulation is obtained by adjusting water 
flow to steam flow in a manner similar to that used in the 
conventional three-element feedwater regulator but with 
a bias control depending upon the temperature at the out- 
let of the transition section. This part of the boiler, 
therefore, acts as a calorimeter to proportion water flow 
to firing rate. 

From the transition section the steam passes through 
two superheater zones, the first being nod surface in 
the walls of the furnace and the second being a finishing 
superheater made up of platens in the upper furnace 
cavity. The output temperature of cach zone is con 
trolled separately by desuperheater spray. 

Between the boiler and the turbine the steam passes 
through boiler stop valves. The primary function of 
these valves is associated with starting the boiler, but 
secondarily they are equipped with pressure and tem- 
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perature-sensitive controls to close in the vent of too low 
steam temperatures or too low steam pressure, thus pro- 
viding protection for the turbine. 

In starting a once-through boiler the scheme is to 
pump water through the system at the rate of about one- 
third maximum flow. This is the minimum flow con 
sidered adequate for insuring sufficient circulation 
through all tubes in heated surfaces. The turbine, 
obviously, will not be in operation, so in order to make 
this possible, by-pass valves are installed as shown 
The valves discharge into a by-pass separator. In 
starting, the one-third flow 1s first established using a by 
pass and then the fire is lighted. As the temperature in 
creases, some of the water flashes in the separator and 1s 
conveyed through the high and low-pressure turbine 
by passes and the reheaters to the condenser by way ota 
condenser injection cooler. Thus the reheaters are pre 
vented from overheating. The hot water which does not 
flash drains from the separator to the condenser. When 
a suitable temperature has been attained, there will be no 
drain and steam will leave the separator. The 
stop valves may then be opened and the turbine started 
As the turbine comes up in load, the pressures at various 
points in the turbine are increased, This automatically 
closes the various turbine by-pass valves. In the event 
of tripping, these by-pass valves will open automatically 
Thus a considerable measure of excess-pressure protec 
tion will be provided and the burden on the safety valves 
will be y reduced, 


Over-all plant flow diagram. Components of boiler are in- 


dicated by rectangular blocks at left; turbine components 
are represented by triangular blocks at right. 
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As illustrated, a by-pass is installed from the outlet 
of the transition section directly to the condenser. 
Any water flowing in this circuit by-passes all super- 
heater and reheater surface while providing cooling in 
the lower furnace. This device may be a during the 
start-up cycle to increase steam temperature by altering 
the normal balance in the requirements of water heating 
and steam heating. It also can be used during hot starts 
when it would be dangerous to circulate water through 
hot superheaters and main steam piping 


Steam Generator 


The steam-generating unit for Eddystone No. 1 is de- 
signed to deliver steam to the turbine at a pressure of 
§000 psig, at a temperature of 1200 F, and at a rate of 
2,000,000 Ib per hr. There are two stages of reheat 
both at 1050 fr To generate steam at supercritical pres- 
sure the once-through type boiler is a necessity, and in 
this instance the European experience gained by Sulzer 
Brothers of Switzerland in designing once-through 
boilers is combined with the American experience of 
Combustion Engineering, Inc., in the design of large 
utility power boilers. 

While there has been nothing in Europe which ex- 
actly duplicates the conditions for Eddystone, there has 
been considerable experience with advanced steam cycles 
as applied to once-through boilers. The basic prin- 
ciples and operating procedures are so similar as to re- 
quire moderate extrapolation. The design of Eddy- 
stone has been based on this background plus experience 
with high-pressure controlled-circulation units utilizing 
small-diameter tubing. 

The design of this unit follows the general pattern 
of two-furnace units which have been developed for 
capacities of from 200 mw and up. In so far as possible 
it will be made up of standard components with which 
there have been many years of successful operating ex- 
perience. The two notable exceptions are the once- 
through flow of water through the pressure parts and 
the design of superheater for the high steam temperature 
with high pressure. 
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Cross section of steam generator. This unit consists of two 
identical furnaces of the dry-bottom type, each fired with tan- 
gential burners located in the four corners. 


The boiler unit consists of two identical furnaces of 
the dry-bottom type, cach fired with tangential burners 
located in the four corners. Since there are two reheaters 
in this cycle, one can be associated with each furnace. 
In that way each can be controlled independently by 
burner tilt, thereby avoiding the necessity for spray 
desuperheating. This will make it possible to obtain 
the maximum cycle efficiency and at the same time pro- 
vide constant reheat temperatures over a wide range of 
Steam temperature to the turbine will be 
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regulated by proper proportioning of water flow through 
the heating surfaces. 

Full consideration has been given in the furnace de- 
sign to past operating experience with coals which will 
be available to this plant. Sufficient cooling has been 
provided to avoid sticky ash deposits in the closely 
spaced convection surfaces. The walls are completely 
covered with tangent tubes with no exposed refrac- 
tory to facilitate cleaning with wall blowers. 

In the design which was finally adopted, the heating 
surface for the high-pressure circuit is the same in each 
half of the unit. Feedwater enters the economizer and 
flows upward through tubes cooling the side walls of 
the convection pass. It is collected in a header on each 
side wall and directed through piping to the entrance to 
the tube circuits covering the lower furnace walls. 
These up-and-down circuits terminate in two headers 
located at the center of the front wall. The water which 
is collected at this point is then taken through piping to 
the convection surface at the top of the rear pass through 
tubing, forming cooling for the front and rear walls of 
the convection pass. The transition from water to 
steam, discussed earlier, takes place in this zone of low 
gas temperature and reduced heat transfer. Two sepa- 
rate circuits have been maintained through this point 
for cach furnace, making a total of four circuits, each 
with its own independent control system to maintain 
uniform metal temperatures and match the water flow 
to heat absorption as required. 

Each circuit is then subdivided into two through 
piping and then directed to the radiant superheater form- 
ing the walls of the upper third of the furnace where it 
will pass through a series of horizontal tube circuits up 
to the roof. Final superheating is done in the platens 
in the 0 front corner of the furnace and the convec- 
tion pendant loops just beyond the furnace outlet. In 
this way superheating to 1200 F has been done in a zone 
of minimum gas temperature compatible with the steam 
temperature fon the standpoint of heat transfer, thereby 
resulting in the minimum metal temperature. Heating 
the tubes to around their entire circumference also serves 
to reduce the temperature stresses in the tube wall. 
These principles were considered most important to 
insure the successful operation with this advanced 
cycle and the new alloys which are associated with it. 
The division into eight individually controlled circuits 
was justified by the same reasoning. 

There is a complete reheater associated with each of 
the two furnaces. Steam from the turbine enters at the 
rear and is heated in two stages first by convection in 
the rear pass immediately above the economizer, and 
then by radiation in the platens located at the top of the 
furnace. The two reheaters are substantially the same, 
modified slightly to suit the difference in steam tempera- 
tures from the turbine. 

A pilot supercritical-pressure boiler is in operation at 
the Kreisinger Laboratory of Combustion Engineering in 
Chattanooga, Tenn. Steam is generated at 5000 psig, 
1200 F in a single-circuit boiler which 1s a scaled model 
of the Eddystone unit, containing the same materials and 
substantially duplicating pressures, temperatures, and 
coefficients of heat transfer. The same water-purifying 
system is used and supplies water to the boiler of the 
same purity and oxygen content. Steam from the boiler 
is passed through a simulated turbine consisting of 
several stages in order to study deposit formation as 
steam expands. A contaminating vessel is located 
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between the boiler and simulated turbine to study the 
solubility of various materials and determine the deposit 
pattern in the turbine. 


Turbine Generator 


The superpressure turbine is being designed and built 
by Westinghouse Electric Corporation for a rating of 
325,000 kw. The regenerative cycle is employed with 
eight extraction stages from the turbine and an inter- 
posed stack gas cooler. The turbine is of the cross 
compound type and consists of several higher pressure 
elements operating at 3600 rpm and an 1800-rpm double 
flow low-pressure element. The main flow of steam 
from the turbine stop valves ts, in serics, through the 
superpressure (SP) and the very ny od seme VHP) 
elements, the first reheat stage, the high-pressure CHP) 
turbine stages, the second reheat stage, and finally 
through the intermediate (IP) and low-pressure (LP) 
turbines to the condenser. 

Steam at $015 psia and 1200 F ts supplied through four 
inlet lines, each having its own stop and governing 
valve. Each of these inlets is connected to one of the 
four nozzle chambers which provide full circumferential 
admission to the first of a total of five impulse stages 
The first stage only is velocity-compounded. This type 
of stage is used in order to extract the maximum possible 
energy, thereby effecting a maximum reduction in steam 
temperature. In spite of this, the temperature en- 
countered at the exit of the first stage is approximately 
1120 F at maximum steam flow. From the final SP 
turbine stage, steam exhausts at 2500 psia at which point 
the temperature is 1000 F. 

The next main turbine component in series is that des 
ignated as VHP-HP, and in reality houses two complete 
and independent elements. At maximum flow, SP 
exhaust into the VHP element is at about 2500 psia and 
1000 F. In turn, the VHP stages exhaust to the first re- 
heater at 1133 psia and 790 F. Steam returning from the 
first reheater at 8 per cent reduced pressure but at 1050 F, 
then expands through the HP turbine stages to the sec 
ond reheater system, at maximum flow pressure of 283 
psia. 

Steam returns from the first reheater through two 16 
in. leads, each of which is equipped with a stop valve, 
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Diagram of Chattanooga test boiler, a pilot for Eddystone 
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These leads are then split to supply four 10-in. inter- 
ceptor valves which are located on the turbine casing. 

Steam from the second reheater returns to the IP 
turbine which, in connection with the LP turbine, com- 
prises the 1800-rpm shaft. The double-flow design 
principle is used with steam admission at the center of 
the casing. This construction results in the most ad- 
vantageous arrangement from considerations of the rotor 
forging and of the casing structure. The rotor is of the 
built-up type with the center core of the rotor forging of 
a material suitable for operation at the elevated tem- 
peratures encountered. The double-flow feature per- 
mits the use of a relatively small-diameter rotor lending 
itself to a practical forging of the chrome moly vana- 
dium material soanieell While the stresses in this 
rotor are within conservative limits, rotor cooling in 
this critical area is applied. 

Steam from the IP turbine element is exhausted through 
four 34-in-diam openings, two of which are located at 
the governor end of the IP turbine and two of which are 
located at the generator end of the IP turbine. This par- 
ticular zone, which is at a pressure of 55 psia and a tem- 
perature of 665 F, provides the steam for the No. 4 heater 
which ts of the deacrating type. Steam is extracted from 
both ends of the IP turbine exhaust through an equalizer 
upe so as to balance the flow and pressure at this zone. 
‘he steam is returned to the IP clement at a pressure of 
251 psia and a temperature of 1050 F, through four 20-in. 
pipes. The inlet steam passes through four reheat stop 
valves and into the turbine through four interceptor 
valves mounted on the turbine base and cover. The 
interceptor valves are similar to those shown in connec- 
tion with the VHP-HP turbine component. 

The LP element is designed for high capability and 
rood vacuum conditions which require that large ex- 
see annuli be provided to reduce the leaving losses to a 
minimum. The large physical size of the last row of 
blades, if applied in the conventional double-exhaust 
arrangement, would result in a composite LP turbine 
rotor which would be cither te or tax the ca- 
pacity of conventional crane-handling equipment, both 
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Cross section of 3600-rpm 
turbine 


Cross section of 1800-rpm 
turbine 


at the manufacturing facility and in the power plant. 
In addition, the — size and great weight would 


make handling during shipment a difficult 
In order to reduce this weight, the LP turbine element is 
divided into two separate individual sections. This 
general arrangement of the LP turbine clements resulted 
from a study which indicated that rather insurmountable 
problems associated with foundation and condenser de- 
sign would become inevitable with any other previously 
used turbine arrangements. Steam from the exhaust of 
the IP turbine enters the LP clements through con- 
nections which are located in the cylinder covers. The 
LP elements are provided with two extraction points 
for feedwater heating. The first point, which ts at a 
pressure of 25 psia and a temperature of 500 F, furnishes 
steam for the No. 3 heater. It should be noted that the 
No. 2 heater does not receive extraction steam from the 
turbine but is fed by a stack gas heatexchanger. Provi- 
sion is made, however, for a connection to the No. 2 
heater extraction zone. The lowest pressure extraction 
zone provides steam at 5.7 psia at a temperature of 245 F 
A part of this steam is utilized in the No. 1 heater. In 
addition, steam from this zone is utilized for air pre- 
heating purposes. 

The SP element is connected in tandem with the VHP- 
HP component to drive the 3600-rpm generator which 
is rated 184,320 kva at 0.85 power factor with a hydrogen 
pressure of 45 psig. This 3600-rpm generator ts of the 
inner-cooled type. As a result of the reduction in 
machine dimensions made possible by the very effective 
ventilation of the inner-cooled generator, the rotor 
forging diameter for this unit is only 37 in. This forg- 
ing can be manufactured with greater case and with 
greater assurance of uniformity than would be possible 
with a larger diameter. The design is basically more 
conservative because the mechanical stresses are lower. 

The IP turbine is connected in tandem with the double- 
flow LP turbine to drive the 1800-rpm generator which 
is rated 231,680 kva at 0.85 power factor with a hydrogen 
pressure of 45 psig. This generator is the first inner- 
cooled type of machine to be designed for a speed of 
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By the use of this design, it is possible to 


1800 rpm. 
reduce the over-all diameter of the rotor forging to 


55 in. A three-piece rotor is being used with a hollow 
cylindrical center section which may be forged on a 
mandrel under the most advantageous conditions and 
lends itself to checking for metallurgical soundness. 


Condenser 


The unit will be served by a 150,000-sq-ft surface con- 
denser designed to condense 1,288,000 Ib of steam per 
hr and maintain a vacuum of | in. Hg abs with 200,000 
gpm of 58 F river water passing through the tubes 
Tubes of */4-in. 18 bwg Admiralty metal are used, having 
a total length of 30 ft. The water boxes of the condenser 
are divided, but the twin tube bundles are arranged in 
a single shell which ts common to the two low-pressure 
turbine exhaust casings. Tube sheets will be of muntz 
metal. Tubes will be rolled with an electric-limit-type 
tube roller. The condenser will be solidly supported with 
a rubber expansion joint at the turbine-exhaust con- 
nection 

With the exception of the deaerator, all of the feed 
water heaters are of the closed type. All high-pressure 
heaters have integral drain coolers and those receiving 
high-temperature steam are provided with desuper 
heating zones to obtain the maximum rise of feedwater 
temperature. The heater shells are flanged in such a 
way as to be removable without disconnecting any 
major water or steam line. Tubes will be rolled in. 
The high-pressure-heater channel covers are of quadrant 
design ao of the pressure-sealed manhole type. There 
are two independent lines of heaters, each line being 
capable of carrying about two thirds of the curbine’s 
full load. All heaters are arranged horizontally 

The urgency in this supercritical job for pure oxygen 
free water with an absolute minimum of chemical treat 
ment dictated the use of a deaerator. It is installed at 
the 55-psia bleed point with an additional connection to 
the second cold reheat line to provide a floor of 3 psig 
at flows below 30 per cent. Each deaerator ts a single 
unit of the tray type. 
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Isometric drawing of main steam piping system. 
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sions are theoretical and will vary in accordance 
dimensions of fabricated material. 
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Boiler Feed Pumps 


The boiler feed pumps are arranged in a series of three: 
low, intermediate, and high pressure. Each develops 
somewhat more than 2000 psi at full load. At shut-off 
and at loads up to about one third of full load the low 
and intermediate-pressure pumps, Operating without 
the high-pressure pump, will develop more than 5500 
psi. The low and intermediate-pressure pumps arc 
driven at constant speed by two-pole induction motors, 
respectively sized, 4000 hp and 4500 hp. The high 
pressure pump is steam-turbine driven and therefore 
is capable of variable speed to satisfy the system require 
ments at above one-third rating. The feedwater pumps 
are in duplicate, each series of pumps being installed in 
one of the two lines of heaters. The low-pressure boiler 
feed pump is installed directly under the deaerator. It 
Is a five-stage pump, employing double-suction first 
stage impellers. At full load the available suction pres 
sure 1s 75 psia and the discharge pressure 1s 2250 pst 
The intermediate-pressure pump 1s a four-stage pump 
receiving its suction from the low-pressure-pump dis 
charge by way of the high-pressure feedwater heaters 
Its suction pressure at full load will be about 2150 psia 
and its discharge pressure about 4400 psta, 
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Section through high-pressure boiler feed pump. This is 
a six-stage pump receiving its suction directly from the inter- 
mediate-pressure pump and delivering feedwater to the 
boiler at the required pressure. 


The high-pressure pump, a cross section of which ts 
shown, 1s a six-stage centrifugal pump receiving suction 
directly from the intermediate-pressure de 
livering feedwater to the botler at the required pressure 
It is so designed that, at less than one-third plant load, 
the feedwater may be pumped through it without danger 
to the pump or the pump drive. This ag is turbine 
driven. The turbine receives steam from the first cold 
reheat and exhausts to the second cold reheat. Thus it 
is in parallel with the intermediate-pressure component 
of the main turbine, and the pressure available for its 
operation 1s the pressure drop through this component 
of the main turbine 

The high-pressure boiler feed pumps are turbine-driven 
with the turbine drive rated at 5000 hp and 5190 rpm 
when operating with steam conditions of 1110 psia, 
790 F at inlet, and 290 psia atexhaust. Turbine design 
and materials are suitable for 1450 psig, 825 F at inlet, 
and 300 psig at exhaust. Normal operating conditions 
are anticipated to be 3530 hp, 4600 rpm with 1110 psia, 
790 F at inlet, and 290 psia at exhaust 
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SAFETY STANDARDS 


We are entering an era when any engineer must 
be as well trained in safety as in any other phase 


of his profession. He must be so trained if he 
hopes to fully exercise his responsibilities as a 
professional man in contributing to the advance- 
ment of the economic and social structure of his 
community. 


Savery standards, or safety codes as this particular 
form of standard is sometimes called, represent one of the 
oldest forms of accident-prevention work. They were 
primarily developed in connection with the work of 
regulatory bodies for the purpose of guiding factory in- 
spectors and indicating to rm werd ways and means of 
complying with labor laws pertaining to safety. In- 
surance groups were also among the plonectrs in preparing 
safety standards and using them as the basis of recom- 
mendation to insured companies. 


Development of the Boiler Code 


The ASME was one of the pioneers in this field ot 
activity through its development of the Boiler Code. 
This was a particularly oe pioneering effort be- 
cause of its relationship to the work of regulatory bodies. 
The Pennsylvania Department of Labor and Industry 
adopted the Code in 1916. Since that time the Code has 
become the bible in regard to the design and construction 
of boilers and pressure vessels. The development of the 
Code was particularly important because it was one of the 
first if not the first example of co-operative effort in 
building a standard and of the influence which a great 
professional organization can be in creating a desire on 
the part of governmental agencies to join with those who 
must comply with the law in determining how such 
compliance should be met. All too frequently regulatory 
bodies and governmental agencies had been operating 
as though they had all and sufficient knowledge in them- 
selves. They also had assumed an attitude that seemed 
to indicate that they had no faith in industry's recom- 
mendations. There was some justification for this as 
industry on many occasions had tried to keep such 
regulations to the minimum in number and as innocuous 
in character as possible. ASME, with no ax to grind and 
knowing that pressure vessels are a constant source of 
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potential danger if not designed, constructed, operated, 
and maintained according to the best safety practices, 
and having within its membership people with the best 
technical knowledge available, functioned to bring to- 
gether in a national co-operative effort all who were 
vitally concerned with the subject of pressure safety. 
The effort has been a tremendous success. 


Application of Safety Codes 


The early importance attached to the regulatory aspect 
of safety codes has developed an impression that such 
standards are intended primarily for the use of regulatory 
bodies. This is unfortunate from several angles. Many, 
many safety codes contain technical information not 
only of value to the safety specialist but also to the prac- 
ticing engineer. Some of the most valuable technical 
literature exists in the form of safety standards. In fact 
in some cases the safety standard is the only place where 
certain technical information can be taser j It was for 
this reason that the American Standards Association in 
its list of American Standards assembled all of the safety 
documents in a separate section of the publication under 
the title ‘‘American Safety Standards."’ The word 
““code"’ might appear in the title of the individual stand- 
ard, but collectively they were presented as safety stand- 
ards without special regulatory significance and were 
intended for the use of everybody. 

A few years ago, Arthur S. Johnson and Nicholas 
Prasinos of the American Mutual Liability Insurance 
Company developed a paper which they presented before 
the American Society of Safety Engineers during the 41st 
National Safety Congress, designed to stress the impor- 
tance of safety standards in accident-prevention work 
Many of those who heard the presentation or who read 
the paper were greatly impressed with the extent of the 
subjects covered and the number of standards developed 
The paper was written in two parts. The first discussed 
the significance of safety standards. The second con- 
sisted of a listing, in 40 pages, of standards on a great 
variety of subjects and the organizations under whose 
auspices the standards were developed. This brought 
home to the safety specialist the fact that standards 
existed for their everyday use on almost every subject of 
interest. It also made many conscious of their incom- 
plete knowledge, if they had not become familiar with 
the contents of th standards that most closely related 
to their daily problems. ASA knows that this is so 
because of the increase in sales of the American Stand- 
ards listed in the paper. 

By intent, the paper of Messrs. Johnson and Prasinos 
was directed to those whose vocation was accident pre- 
vention and discussed only those standards developed 
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primarily as safety standards. No attempt was made to 
refer to the many, many standards generally considered 
as engineering standards but which also are significant 
from a safety point of view. To have done so would 
have been a colossal task and would have turned the 
paper into a catalog. Nevertheless, it is important to 
emphasize that in terms of present-day industrial opera- 
tions every standard is a safety standard. Some to a 
higher degree than others, it is true, but safety is there 
just the same. 


A Look at Two American Standards 


The ASME along with the Society of Automotive 
Engineers has been giving leadership to the development 
of the American Standard for Screw Threads. In fact, 
ASME has been giving leadership in the field of screw 
threads since 1916, two years before the American Stand- 
ards Association was born. But how many engineers 
safety, mechanical, or otherwise have thought of the 
screw-thread standard as a safety standard? Probably 
not too many. But what does the standard say? The 
publication of the standard contains a historical note 
and part of that note reads as follows 


“The American national screw thread system, devel- 
oped by the commission and the sectional committee 
working concurrently but independently, retained the 
basic U. S. standard thread form for the external thread, 
but the maximum metal condition provided for a fuller 
minor diameter and, accordingly, greater wear of cutting 
tools. The minor diameter of the internal thread was 
enlarged to provide for a maximum of 83'/, per cent 
thread height. Tests had proved that this greatly 
facilitated tapping without impairing the strength of the 
assembly. A complete specification was developed for 
both a coarse and fine-thread series which incorporated 
the USS, SAE, and ASME diameter-pitch combinations 
which had been in general use. Four classes of toler- 
ances, or tolerances and allowances for each thread were 
provided and complete limits of size set up.”’ 


This means that one of the snore purposes of the 
screw-thread standard was to obtain maximum strength 
of the assembly. Certainly interchangeability and econ 
omy of manufacture and maintenance are matters ot 
primary importance in the development of the thread 
system. But the strength of the assembly was the main 
thing. Incidentally, this quotation from the standard 
illustrates very clearly something that safety specialists 
have been trying to put across to designers and engineers 
in general from the beginning of the safety movement, 
namely, that the safe way is the economical way. To put 
it another way, we might say that one can be economical 
and safe at the same time 

Let's take a look at another mechanical standard, the 
American Standard for Steel Socket-Welding Fittings, 
B16.11-1946, as reaffirmed in 1952. We find two things: 
First, reference is made to material specifications devel 
oped by the American Society for Testing Materials. 
These specifications were not drawn to call for a material 
that will be easy to cut or shape. They were drawn so 
as to insure appropriate strength for the service to be 
rendered. Second, we find reference to metal thickness 
and the bursting strength of the fittings. After stating 
that, as these fittings are to be used in connection with 
pipe, the wall thickness must be equal to or greater than 
the nominal wall thickness of pipe as established by 
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American Standard B36.10 with which they are used, 
the standard goes on to discuss adequacy of fitting design 
as follows 


To insure adequacy of fitting design, the actual burst 
ing strength of fitting shall be not less than the com 
puted bursting strength of the pipe of the designated 
schedule and material." 


This requirement then goes on to tell how we should 
determine the relative strength of the fitting by means of 
a hydrostatic test conducted until either the fitting or 
pipe bursts. Why all this talk about wall thicknesses 
and bursting strength? Because those who drafted the 
standard were interested to see that safety was built into 
socket-welding fittings, and for no other reason. Inct 
dentally, this standard refers to two other standards, 
namely, those of ASTM and American Standard B36.10. 
So the evidence begins to mount. 

Analysis of standards considered as engineering stand 
ards in terms of their contribution to safety could go on 
and on. They are not safety standards or safety codes in 
the usual sense of those terms, but standards of safety 
nevertheless. Therefore it is clear that one must not 
limit himself to the usual safety code when seeking in- 
formation on satety in design, construction, operation, 
maintenance or what have you. All standards that have 
any bearing whatsoever should be critically examined 
for clues 


Purposes of ASME Safety Committee 


The ASME Committee on Safety (now the Safety Divi 
sion) is of long standing. Year after year the Committee 
has developed safety programs for sessions of the Annual 
Meetings of the Society as well as for other forums 
Certainly the Society is interested in the broad sense of 
making a contribution to the advancement of the eco 
nomic and social welfare of the nation. But is this suffi 
cient reason for the special emphasis on safety as evi- 
denced by a special committee and special programs, you 
may ask? It would seem that the answer must rest in the 
objective of a professional society to advance the profes- 
sion in every possible way and to serve the Peg 
alsoinevery possibleway. The Safety Committee, which 
supervises the development of safety standards or codes 
under ASME leadership and is responsible for service to 
members in accident prevention, is interested in broadly 
serving the membership of the Society and not just the 
few members who happen to have chosen the field of 
accident prevention in which to work. An attempt has 
been ro 3 in this discussion to emphasize this objective. 

One of the slogans used in accident prevention 1s 
“safety is everybody's business.’’ Every engineer is 
concerned with safety. He cannot reach the full heights 
of his profession unless he practices accident prevention 
at all times. Likewise the engineer who may be a safety 
age will not reach his full potential as a specialist 
if he limits his knowledge to that which is written 
specifically for him. He must be fully conversant with 
all engineering practices to be fully informed, in tune 
with the times, and at the top of his profession 

We have tried to indicate how standardization has 
made a basic contribution to accident prevention. Safety 
codes, as important as they are, do not represent this 
contribution in full. If safety 1s everybody's business, 
then all standards of safety are everybody's busi 
ness. Let's put them to work! 
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44300-hp British-built diesel-electric locomotive equipped with two 1650-hp Napier Deltic engines 


Railway Mechanical Engineering 


luk MOTIVE-POWER picture throughout a great part of 
the world continues to be dominated by the diesel prime 
mover. In the United States the distribution of motive- 
power types as of August 1, 1956, is shown in Table 1. 


Table 1 Locomotives of Class | Railroads of U. S. (1)! 
Gas Steam 
Elec- tur- tur- 
Diesel Steam tric bine bine Total 
Units owned or leased 25713 4489 607 25 ] JOR35 
Units stored service 
able 219 678 0 0 905 
Units awaiting repair 920 740 40) 0 0 1740 


The high degree of standardization attained by loco- 
motive builders in America appears to be influencing 
both the foreign railroads and the foreign builders of 
locomotives and locomotive components. Additional 
domestic builders are exporting standardized types of 
locomotive units, while numerous foreign builders are 
manufacturing locomotives in a more repetitive manner. 

Several new types of electric locomotives have been 
installed in the United States and abroad during the year 

particularly in Europe. 


Report of Committee RR-6 Survey: Chairman, D. R. Meier; mem- 
bers, F. A. Benger, R. M. Coultas, H. G. McClean, and F. L. Murphy 
' Numbers in parentheses refer to the Bibliography at the end of the 
ape 
ontributed by the Railroad Division and presented at the Annual 
Meeting, New York, N. Y., November 25-30, 1956, of Tue American 
Sociery or Macuanicat Enoineens. Paper No. 56--A-194 
Norn: The survey covers the period September 1, 1955, to September 
1, 1956. 


140 


—1955-1956 


While there are no steam locomotives being reported, 
there has been continued production of previously re- 
ported types built in elena uantitics. Great 
Britain, for example, has pe to export large 
numbers of steam locomotives. 

The General Electric Company announced the receipt 
of an order for fifteen 8500-hp gas turbine-electric loco- 
motives for the Union Pacific Railroad. These locomo- 
tives, each consisting of two cabs having C-C truck 
arrangements, will be used for freight service. 

A gas-generator locomotive built by Gétaverken A.B. 
has been tn operation on the Swedish State Railways (2) 
The gas generation is accomplished in a 5-cylinder op 
etd gach. or type engine having one crankshaft with 
three cranks for each cylinder. The scavenging-air 
compressor piston 1s attached to the upper power piston 
and works in its own cylinder. A valve is provided for 
directing the gas output to the turbine or directly to the 
exhaust. The turbine ts a 7-stage machine and is con- 
nected to the axle through reduction gears and a hy 
draulically operated friction clutch. The locomotive 
wheel arrangement is 1-C-1. Rated power is 1000 hp at 
the rail. 

While the use of nuclear power continues to attract 
attention, no outstanding developments in concepts of 
applying this power to locomotives were reported in 
1956. 


Diesel Locomotives 


A 3300-hp diesel-electric locomotive having the re- 
markably low weight of 72 lb per hp is shown in Fig. 1 
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and listed as item 1 of Table 2. It is equipped with two 
1650-hp opposed-piston two-cycle Napier Deltic engines 
shown in Fig. 2 

Alco Products, Inc., has brought out two new loco 
motives using its recently developed 251 series engines 
The larger 1s a 2400-hp 6-motor road-switcher unit illus 
trated in Fig. 3 and described as item 2 of Table 2. The 
smaller is an 1800-hp locomotive also of road-switcher 
design shown in Fig. 4 and listed as item 3 of Table 2. 
This unit ts available in both 4-motor and 6-motor forms 

The General Electric Company has announced a new 
line of diesel-electric locomotives, specially designed to 
meet the requirements of railways abroad. The line 
comprises nine different sizes ranging trom 400 to 1980 
hp. The first of this line to be built is the 1980-hp size 
which 1s shown in Fig. 5 and is described as item 4 of 
Table 2 

The South Australian Railways has put into service 
the first of a lot of 1750-hp diesel-electric locomotives 
manufactured in Australia to designs furnished by Alco 
Products, Inc. The six-motor streamlined cab unit ts 
shown tn Fig. 6 and its main features are listed in item § 
of Table 2 

The General Motors Corporation ts marketing a stand- 


Fig. 2 Sectional view of Napier Deltic engine 


Fig. 3 Alco 2400-hp six-motor locomotive designed for road-switching service 
Table 2 Diesel Locomotives 

Item No 1 2 5) 4 5 6 
Builder mechanical Eng. Ele Alco Alco Gk Goodwin GM 
Builder—clectrical Eng. Ele« GE GE GE Gl 
Owner British Various Various Mexico Australia Various 
Service F&P F, P, Sw F, P, Sw * P, Sw F&P FAP 
Wheel arrangement C-C C-C B-B C4 
Engine data 

Hp ratings per engine 1650 2400" 1800" 1980 1750 1425 

No. of cylinders 18 16 12 12 12 12 

Bore and stroke, in 9X 10'/, 9 xX 10'/2 9 10'/2 9 10'/, 4! xX 10 

Engine speed, rpm 1500 1000 1000 1000 1000 454 

Cycles 2 4 4 4 4 

Supercharging No Yes Yes Yes Yes No 

Manufacturer Napier Alco Alco CB Alco GM 
Weight on drivers, lb 237500 335000 240000 240000 128480 175000 
Total locomotive weight, lb 237500 435000 240000 240000 24450 175000 
Fuel capacity, gal 400 1350 1200 900 1600 1000 
Driving-wheel diameter, in 4 40 40 40 40 
Type of transmission Ele« Ele« Ele« 
Track gage, in 56'/s 56'/s 56'/, 56 63 56 
Maximum speed, mph 9 40 92 65 0 65 
Fig. no J 5 4 5 6 ) 


* Indicates horsepower is net horsepower GM-—Electromotive Division, General Mo Goodwin--A. I 


for traction use tors Corp HiM 
Alco—Alco Products, Inc CB~—Cooper- Bessemer Corp NYC 
BLH—Baldwin-Lima-Hamilton Corp Napier—D. Napier & Son, Ltd F--Freighe 
GE—General Electric Co Mexico—National Railways of Mexico P — Passenger 


Australia~-South Australian Railways Sw Switching 
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8 
GE BLH 
GE 

Manila NYC 

I P, Sw 

Co 4.2 
! 
1200 1000" 
5 12 

10'/, 4 
1000 1§00 
4 4 
Yes Yes 
Ch Maybach 
117950 

142000 198000 
§00 700 
445 

Ele« 
42 
120 
4 20 


Goodwin, Ltd 
Hydro-Mechanical 
New York Central RLR 
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Fig. 4 


Fig. 5 


ard line of locomotives designed for export service and 
featuring the 567-C engine in the 6, 8, and 12-cylinder 
models. Representative of this line are the 70 diesel- 
electric locomotives for the Iranian State Railways, one 
of which is shown in Fig. 7. These are 1425-hp four- 
motor units, with road-switcher cabs whose principal 
features are listed in item 6 of Table 2. They are equipped 
with trucks of the ‘‘flexicoil’’ design in which the 
bolster is supported on coil springs and is restrained 
in vertical and lateral movement by friction snubber pis- 
tons. Similar locomotives were furnished by the same 
builder to the New Zealand Government Railways. 
These latter units were provided with three-axle trucks in 
which the middle axle is unmotored. 

The Manila Railroad in the Philippine Islands has put 
into service thirty 1200-hp diesel-electric locomotives. A 
novel feature of the design of 20 of these locomotives, one 
of which is shown in Fig. 8, is the combining of the 
attractive appearance of the streamlined cab and the easy 
accessibility of the road switcher. The details of these 
units are shown as item 7 of Table 2. 

The locomotive for Train ‘'X"* (shown in Fig. 20) was 
built by Baldwin-Lima-Hamilton Corporation. It fea- 
tures a hydraulic-mechanical transmission consisting of a 
hydraulic torque converter and a four-speed gearbox 
with gears in constant mesh. Gear-ratio changes are 
effected by automatically controlled jaw clutches. In 
addition to the 1000-hp propulsion engine, there ts a 
§70-hp auxiliary engine which furnishes power for the 
train and for locomotive auxiliaries. Since the locomo- 
tive was especially designed to haul a lightweight train, 
its two front axles only are driven. The cab has a 
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Alco Products 1800-hp road switcher available in 4-motor or 6-motor design 


General Electric locomotives for Mexico—one of nine sizes ranging from 
400 to 1980 hp for foreign railroads 


special low contour to match the 
cars of the train. Further details 
are shown as item 8 of Table 2. 


Electric Locomotives 


The German State Railways has 
received and put into service the 
first of a series of four new stand- 
ard types of electric locomotives for 
its 15-kv 167/;-cycle single-phase 
system. After extensive trials, the 
idea of building general-purpose 
locomotives has been abandoned 
and four specific-purpose types have 
been selected as standard after years 
of development and tests. One of 
these, the E41 type, intended for 
express and interurban traffic with 
light trains is shown in Fig. 9 
and listed as item 1 of Table 3. 

Forty 3475-hp 1500-volt d-c lo- 
comotives have been built for the 
New South Wales Railways in Aus- 
tralia by Metropolitan-Vickers. 
These locomotives, described in 
item 2, Table 3, and illustrated in 
Fig. 10, are the largest electric loco- 
motives ever exported from Great 
Britain. 

The development of the rectifier- 
type electric locomotive has con- 
tinued during the year, and Fig. 11 
shows one of 12 rectifier locomo- 
tives built for the Virginian Rail- 
way by the General Electric Company. Details of these 
locomotives which are built for multiple-unit operation 
are given in item 3, Table 3. These locomotives will be 
ati heavy freight service. 


“4 


Aa 


1750-hp diesel-electric locomotive 


Fig. 6 Goodwin-built 


Eighty-three d-c locomotives have been built in 
Belgium for the Belgian National Railway (Fig. 12). 
Designed for both freight and passenger service, these 
locomotives are operated at speeds up to 80 mph and are 
described in item 4, Table 3. A patented feature of 
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these locomotives is the use of a 
prefabricated frame in which all 
cables are assembled, following 
which the frame is welded to the 
chassis (Fig. 13). This method per- 
mits separate assembly of wires 
and cables prior to locomotive as- 
sembly and ts said to result in lower 
manufacturing cost 

The same manufacturing tech- 
niques as described in the foregoing 
have been employed in the build- 
ing of ten 2200-hp d-c locomotives 
for the Belgian Congo. One of 
these units is shown in Fig. 14 
Data are provided in item §, Table 


Lightweight Trains and Railcars 


Last year's report dwelt on the de- Fig. 7 
velopment oa then in progress on 
new concepts of lightweight low- 
center-of-gravity passenger trains and described two trains 
where experimental pilot models had been tested (3)— the 
ACF ‘‘Talgo’’ and the General Motors *‘Acrotrain 
Mentioned were the Train X development by Pullman 
Standard, the Budd tubular train for the Pennsylvania as 
well as the Budd modified RDC for high-speed operation 
on the New Haven (4). The development of the various 
lightweight low-center-of-gravity passenger-train cars 
was undertaken with the anticipation that use of these 
cars would result in a considerable reduction in operating 
costs of passenger-car trains. 

Since last year’s report, the ACF Talgo train, identified 
as the “Jet Rocket,’ has been delivered to the Rock 
Island Railroad and 1s now operating in revenue service 
Two General Motors Acrotrains have been completed and 
they are in experimental service on the Pennsylvania and 
the New York Central Railroads. The Pennsylvania 
tubular train built by Budd and the Train X developed 
by Pullman-Standard for the New York Central are now 
in operation. The Budd Company has introduced a new 
concept of its own design known as the “Pioneer III,” 
described later. 

Detailed descriptions of the ACF Talgo train, the 
General Motors Aerotrain, the Budd tubular train, and 
the Pullman-Standard Train X were given in papers pre 
sented at the last year's meeting (5, 6, 7 Detailed 
descriptions of these trains as well as the Budd Pioneer 
III also are given in railway trade publications and, 
therefore, only a bricf outline of a few salient features of 
each train is included in this report and comparisons are 
given in Tables 4 and 5 

ACF Talgo or Jet Rocket Train. The original Talgo train 
was a fixed consist of completely articulated cars de 
signed for single-direction operation. The train as now 
built and in service on the Rock Island Railroad and 
known as the Jet Rocket, is made up of individual cars 
each car comprised of three units. The units are semi 
xermanently connected together to form a car somewhat 
seem than a standard passenger car. This three-unit 
car may be coupled or uncoupled readily and is reversible 
The basic design of the car is a coach, but t'.sough use of 
standardization dimensions that were developed in the 
design, it is possible to adapt this car to parlor, diner, or 
sleeping-car combinations 
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General Motors locomotive 


one of a standard line designed for export 


Fig. 8 1200-hp diesel-electric locomotive for Manila Railroad 


Fig. 9 Standard-type locomotive for express and interurban 
service in Germany 


Budd Pioneer Iii. Wudd has built a new design of ultra- 
lightweight passenger car identified as Budd Pioneer III 
This car 1s described in Table 4 and 1s illustrated in Fig 
15 (8) 
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Fig. 10  British-built 


Fig. 16 


cach 


Item No 
Railroad 
Builder mechanical 
Builder electrical 


Wheel arrangement 
Service 
Power supply 
Power conversion 
Current collector 
Driving wheels 
Number 
Diameter, in 
Weight, Ib 
Portal 
On drivers 
Per driving axle 
Dimensions, tt-in 
Length over-all 
Width over-all 
Height, panto down 
Rigid wheel base 
Total wheel base 
Traction motors 
Number 
Method of mounting 
Me thod ot drive 
Qsear ratio 
Tractive force, lb 
One-hour rating 
Per cent adhesion 
Continuous rating 
Per cent adhesion 
Rail horsepower 
One-hour rating 
Continuous rating 
Speed, mph 
One-hour crating 
Continuous rating 
Maximum 
Regeneration 
Multiple-unit operation 
Track gage, in 
Fig. no 


Germany ~German State Railways 


BBC -Brown, Boveri & Co., Switzerland 
New South Wales Railways 


Australia 
SNCB- Belgian National Railways 
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3800-hp 


locomotive for 


Perhaps the most unusual feature of this car is the 
completely new design for trucks which weigh 6320 |b 
The principal parts of this truck are the — the 


Germany 
Henschel 

FAP 
15 kv 167/, cps 
4 series motor 
Panto 


8 


49'/¢ 


141000 
141000 
35250 


5! 
9-10 


10-6 
14-5 
Truck-mounted 
Quill 
20250 
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B&N-—-Brugeoise & Nivelles, Belgium 


Australia 


Table 3 


Electric Locomotives 


2 
Australia 
Metro Vick 
Metro-Vick 
C4 
FAP 
1500 V d-« 


Panto 


12 
45 


242000 
242000 
40330 


54-0 
y 7 
14-6 
14-0 
41-0 


6 
Axle-hung 
Gear 
19/67 


42000 
17.4 
37200 
15.4 


3420 
3475 


44 
70 
Yes 
Yes 
56'/» 
10 


Fig. 11 


air springs 


3 
Virginian 
GE 
GE 
C4 
I 


11 kv 25 cps 


Ignitron rec 
Panto 


12 
40 


396000 
396000 
66000 


69-6 
10-3'/s 
15-10 
13-0 
53-97/4 


6 
Axie-hung 
Gear 
18/74 


79§00 
20 
799500 
20 


4340 
3340 


65 
No 
Yes 
56'/2 
1] 


ACEC Arcliers de Construction Electriques de 
Charleroi, Igium 
SEM. -Société d'Electriques et de Mécanique 


a Gand 


BCK 


( 


Rectifier locomotive built for the Virginian Railway 


pressed-stecl side frames, a welded truck bolster, and two 
The air springs work in conjunction with 


olster which serves as a reservoir and softens the 


4 5 
SNCB BCK 
B&N B&N 

ACEC, SEM ACEC 
B-B 
P&P P&P 
3000 V d-« 25 kv 50 cps 
A-C series motor 
Panto Panto 

7 
49'"/i6 517/16 
205000 168000 
205000 168000 
51250 42000 
59-0'/, 51-0 
9-10'/4 

11-10'/, 11-10'/, 
40-0’ /« 54-0" / 16 
4 4 
Axle-hung Axie-hung 
(sear Crear 
1/3.107 1/4.63 
44100 37900 
22.4 

40600 

19.8 

2560 2200 
2360 

78 43 
Yes No 
No Yes 
56'/2 42 
12, 13 14 


Bas-Congo to Katanga Railway, Bel- 


gian Congo 


General Electric Company 
Freight, P 


Passenger 
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rate of the air spring. By means of a unique damping 
orifice that is buile in between the springs and the reser- 
voir, the single spring has a variable spring rate and 
serves the purpose of the conventional double-spring sys- 
tem on standard trucks. The truck frames are formed of 
two stampings welded together and are allowed to 
articulate around a central pivot bearing attached to the 
bolster beams. The side frames carry the roller journals 
mounted inboard of the wheels permitting a lighter axle 
and an accessible installation of disk brakes outside the 
wheel. The air springs are adjacent to the side walls of 
the car body, hence the bolster is not subjected to heavy 
bending stresses and therefore can be light in weight 
The truck bolster bearing directly against the truck 
frames also is light in weight. 

The air brakes used in this car are electropneumatk 
straight air system with Budd-design variable-load 
attachment in combination with Budd disk brakes 

While all the new passenger cars make extensive use of 
rlastic s, this car uses molded plasti $ to a greater degree 
oth on the exterior and interior. Single pieces of 
molded-plastic units are used through the exterior and the 
interior finish of the Pioneer II. The step wells are mad« 
of laminated fiberglas-reinforced plastic. This plasti 
also ts molded to the desired interior shapes allowing onc 
piece design and eliminating supporting structure. The 
desired color is built into the units so that no painting ts 
required. Each bay or window frame in the coach se« 
tion is single-panel and extends from the heater guard to 
the luggage rack and includes the window trim and th¢ 
lower baggage-rack surface. A second panel combines 
the upper surface of the baggage rack and ceiling and on 
half of the airduct. The seats are fixed semibucket type 
also of molded plastic mounted on an aluminum base and 
utilizing a removable vinyl-foam-cushion upholstery pad 

General Motors Aerotrain. The General Motors Acro 
train was evolved from a standard General Motors Com 
pany 40-passenger intercity coach body which was in 
creased in width 18 in. and to which a vestibule was added 
at one end. Each car ts an independent unit tor flex1 
bility. The seat level is made as high as possible for 
visibility, yet over-all height as well as center of gravity 
is kept low. Two wheels are used at each end of 
the car supported by a General Motors “‘air ride’ sus 
pension pe to a railroad car. At each end of the 
axle two air bellows support the weight of the body 
The bellows are attached to air boxes which are built 
into the underframe and both are charged with air at 55 
psi maximum from a reservoir in turn charged trom the 
train line utilizing a 75-pst limit valve preventing the 
drawing of air from the air brake until the system 1s fully 
charged. The air pressure in the bellows is controlled 
between upper and lower limits holding the height of the 
car body constant (Fig. 17) 

The air brakes are of a special design developed by 
General Motors for use in a train of cars and locomotives 
which will operate as a unit (9 

Pennsylvania Tubular Train. Budd built for the Pennsy! 
vania Railroad an eight-car, lightweight, stainless-steel 
train identified as a ‘tubular’ design train (10 Phes« 
cars were built to the railroad's specifications and use 
four-wheel trucks. The cars have the usual end plat 
form height, arrangements, and couplers. The center 
portion of the car 1s depressed so that the floor ts just 24 
in. above the rail. The cars can be coupled with conven 
tional equipment and can stop at existing platform sta 


cons. 7 here are seven coaches on the train plus a head 
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Fig. 12 2560-hp locomotive for Belgian National Railways 


Fig. 13 Prefabricated frame of locomotive shown in Fig. 12 


Fig. 14 2200-hp locomotive built in Belgium for the Congo 


seats tor 56 


end auxiliary power car (Fig. 18 There ar 
passengers on the lower level and 26 more on the higher 
level 
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Type 

Length —total, ft-in 
Length——-units, ft-in 
Height—-tail to roof ft-in 
Width, ft-in 
Height-——platform, in 
Height—floor, in 
Height—cg, in 
Height—coupler, in 


Seat centers, in 
Wheel diameter, in 
Number of axles 
Number of seats 
Total weight, lb 
Weight per seat, lb 


Power (head-end 


Heating 


Air conditioning 


Motive power 
Materials -underframe 
Matcrials—-body 


Strength 


Couplers 


Trucks and suspension 


Brakes— Air 


Brakes 


This train has a separate auxiliary power car 53 ft long 
which contains two 12-cylinder 400-hp diesel generator 
These supply power to the seven cars for heating, 


scts. 


air conditioning, lighting, and auxiliary uses. 
18'/efe section in this car is devoted to food service. 
Supplemental batterics are installed in each car for 
emergency lights and for heating and cooling controls 


(Fig. 19) 
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Table 4 Dimensions of Lightweight Trains 


Budd General 
ACF Pioneer Motors 
Talgo Ill Aerotrain 
}-unit articulated Single cars Single cars 
109-5'/s 
34-6'/o over end sills 85-2 40-0 
10-10'/, 11-6 10-9 
10-2 10-0 9-6 
26 43'/s 43 
26 9 43 
42 45 
34°/2 
34 35 
28 30 33 
4 4 2 
96 58 40 
70000 52330 38000 
729 595 980 


ACF 

Talgo 
440-volt 3-phase AC sep- 
arate aux power car 
40 kw per }-unit car) 


Two-step electric over 
head; floor heat--hot 
water from oil-fired 
heater located in cen- 
ter unit 

Two §-ton units for 3 


unit car; one unit for 


light demand; two 
units for heavy de- 
mand 
Aecrotrain type 
locomotive 
LAHT Steel-welded 
Aluminum-riveted SS 
skin-riveted 
Applicable AAR 300- 


000 Ib buff. load; asso 
ciated requirements for 
sides, 9 and roof 

Auto. including electric 
and brake, Ohio Brass 
( 4) 


One pair independent 
wheels per end units, 
2 pairs on center unit; 
spring suspension; hy- 
shock absorb- 


ers 
Conventional #26-C 
auto. with #26 con 


trol valve 


Single-shoe cobra type 
on wheel 


Budd 
Pioneer 
Ill 
Not on car 
440-volt 
AC 


Utilizes 
}-phase 


Steam from head end 
to side wall and 
overhead 


Electric-—mech 

Conventional loco- 
motives 

Welded alloy draft 
sill 

Stainless stcel, shot- 
welded 

Full AAR 

AAR Type 

2 -4-wheel welded 
trucks air spring 


suspension 


N.Y.A.B. L.W.E 
Elect. pneumatic 
straight air plus 
Bud 


load attachment 
Disk mounted outr- 
side of wheel 


An 


Train X 


cither end (11). 


Table 5 Comparison of Features of Lightweight Trains 


General 
Motors 
Aerotrain 


440-volt 3-phase AC 


Hot-water system clec 
tric-immersion heat- 
ers plus oil-fired hot 
water heater in cach 
car 

5-ton unit per car; runs 
continuously ; 
trol by means of by- 
pass 


con 


1-GM Aecrotrain type 
locomotive 
Steel 


Steel 
600000 Ib end load 


Auto. incl.  clectric 


and brake 


Two axles per car; air 
spring suspension 


Gen. Motors design 
straight air system 


Nonmetallic on wheel 
trend 


Penna.- 
Budd 
Tubular 


Single cars 


85-0 


Penna.- 
Budd 
Tubular 
440-vole 3-phase 
AC, 530 kw 

head- 

end power 
Electric floor and 

overhead 


8-ton unit; modu- 
lation by cylin- 
der unloading 


Conventional 
locomotives 
LAHT end unit 
welded 
Stainless steel, 
shot-welded 


AAR and RMS 


AAR Type 


2—4-wheel cast- 
stecl trucks; 
spring suspen- 
sion 


H.S.C, with D-22 
AR control 
valve pneumatic 
only 


Disk 


Pullman- 
Standard 
Train X 
9-unit articulated 
445 
1—48-0 center unit 
448-0 int units 
vest units 
110 


28 

10 

392 
274000 Total 

699 


Pullman- 

Standard 

Train X 
440-volt 3-phase AC, 
284 kw; automatic 


trainline 


Electric overhead and 
side-wall panel heat 
ers 


One 6-ton per unit; 
modulation by cylin- 
der unloading 


B-L-H locomotive 
Table 2) 
Steel end units 


Aluminum-riveted 


800,000 Ib buff. appli- 
cable AAR and AVE 


specifications 


Auto. including electric 
and brake; electric 
trainline overhead 
Westinghouse Air 
Brakes 

Steered single axle per 
unit; two axles center 
unit; air spring sus- 
pension; hydraulic 
shock absorbers 


N. Y. Air Brake Co. 
L.W.E 
Cobra shoe on wheel 
tread 


The trucks are four-wheel, single-equalizer, outside 


swing-hanger type with 5 X 9 roller bearings. 


Pullman-Standard’s Train ‘'X."" Fig. 20 shows a view of 
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a 9-unit articulated train designed for two- 
directional operation so that a power unit may be used on 
The center unit has two pairs of wheels, 
one pair at cach end and the remaining eight units, four 
of which are connected to either end of the center unit, 


10-0 10-0 
51 23 
24 23°/s 
45 44 
13'/s 
/2 
4 
4 
82 
82000 
1000 
‘ 


Fig. 15 New design of ultra-lightweight passenger train, Pioneer II], built by Budd 


have one pair of wheels at their outer ends. These eight 
units are made up into four two-unit sections. The 
two-unit sections are permanently coupled and articu- 
lated. At the coupling end of these sections an auto- 
matically operated pair of dolly wheels, interlocked with 
the coupling mechanism, raise and lower in coupling to 
allow for the switching and cutting of the units in and 
out of the train by pairs. 

The truck utilizes a self-leveling air-spring suspension 
in combination with the low center of gravity of the body 
and a high point of suspension of the car body on air 
springs to attain unique riding characteristics. 

The brakes are actuated pneumatically, but controlled 
by electric pneumatic brake equipment. Brake pressure 
is varied automatically by the weight of cach car so that 
the maximum possible braking within the limits of rail 
adhesion is attained. 

Speed Merchant. Fairbanks-Morse has under construc 
tion new locomotives which will power lightweight 
trains on the New Haven and the Boston & Maine Rail 
roads. 

Germanium Rectifier Rail Cars. The initial installation 
of a germanium power rectifier to a railway vehicle was 
made on the Lancaster-Morecambe-Heysham line of the 
British Railways which is electrified with 50-cycle 
single-phase a-c power at 6600 volts. The rectifier, sup- 
plied by British Thomson Houston Company, is rated at 
750 kw and was installed in an existing motor car in 
place of the mercury-arc rectifier with which the car was 
provided originally 

Italian Rail Cars. The Italian Fiat Company ts building 
for the Indian State Railway 12 meter-gage diesel rail- 
cars for interurban operation. Each car will have a 
Fiat 700A 6-cylinder 4-stroke ‘‘pancake’’ diesel engine 
with a rated output of 210 hp at 1550 rpm. Six cars will 
have a hydromechanical transmission consisting of a 
fluid coupling of the twin rotary type and two-plate dry 
friction clutch and a five-speed gearbox with a final 
drive going to both axles of one of the trucks. The 
hydraulic transmission on six cars features a hydraulic 
torque converter mounted directly on the engine which 
cuts out at two thirds of maximum speed when the rail 
car runs on direct drive. Power transmission from the 
converter is to both axles on one truck. The cars are 
63 ft 10°/, in. long, weigh 29.4 metric tons, have a max1 
mum speed of 50 mph, and seat a total of 73 people 

Absolute Guidance Train. A long-accepted basic founda 
tion for train operation, that ts, a flanged wheel on steel 
rail, is eliminated in a radical new train design being 
proposed in Argentina (12). The new train, designed for 
extremely high speeds, would be operated on rails built 
approximately 3 ft above the ground. A new system 
called ‘‘absolute guidance’’ would replace the wheel 
flange. Pneumatic tires would ride directly on top of a 
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Fig. 16 Unusual truck designed for the Pioneer EL car 


Fig. 17 Air bellows; suspension system on G-M Aerotrain 


broad-flange rail and the absolute guidance would be 
attained by small wheels contacting a sloping underside 
of the rail on which the supporting wheels ride, It 1s 
claimed that, with this design, weight plays no role in 
stabilizing the cars and that the cars can be extremely 
light--200 Ib per seat, with the center of gravity below 
the center of the wheels 


Passenger Cars 


Santa Fe High-Level Coaches. Two years ago, this r 
port described the two high-level chair cars built by Budd 
and placed in experimental service on the Santa Fe (13) 
This year, Budd completed 47 high-level cars for service 
in the Santa Fe chair-car trains, the El Capitan. These 
cars consisted of 35 chair cars, six diners, and six dome or 
lounge cars. Each of the coaches seats 72 people on the 
upper level 8 ft above the cail (Fig. 21). The lower level 
contains the vestibule, luggage space, toilet and wash 
rooms. The upper levels of the dining car are devoted to 
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Fig 18 View of the Pennsylvania eight-car tubular train 


Vig. 20 
power unit may be used on either end 


table space for 80 diners with the kitchen located on the 
lower level from which food is transported by means of 
Phe full-length dome lounge cars 


two clevators 
s These also 


seat 88 people on the upper and lower leve 
have a newstand, a refreshment bar, and rest rooms 

Seaboard Cars. Pullman-Standard buile for the Sea- 
board Air Line three combination sleeper-bar-lounge 
cars and seven new coach-lounge cars whic included cer 
fain innovations in passenger cars A unique feature Is 
the large curved glass panels in the roof extending from 
the side plate to the center air duct giving the passengers 
overhead vision, through tinted heat-resistant glass to 
supplement the large side windows 

French Sleeping Cars. The first of 50 new International 
Sleeping Car Company's single-berth stainless-steel sleep- 
ing cars have been delivered and placed in service in 
France. The cars have 20 single-berth, second-class 
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Fig. 19 


Power car with two 400-hp diesel-generator sets 


Nine-unit articulated train “X" designed by Pullman-Standard for two-directional operation so that a 


compartments accessible from a side corridor, are of the 
duplex bedroom type, that is, the upper and lower rooms 
are staggered. The trucks feature a suspension system 
basically similar to that used on automobiles; each truck 
has helical springs and hydraulic shock absorbers. 

Lightweight Japanese Cars. Fig. 22 shows the first pas- 
senger car built in Japan which ts of real lightweight 
construction. The car, which ts 65 ft 7 in. long, weighs 
53,300 Iba weight reduction of 29 per cent in contrast 
to the previous standard-type cars. A_ lightweight 
sleeping car has also been placed in service. 


Freight Cars 


Developments in the freight-car field during the past 
year continue to emphasize the special-purpose type of 


Cars. 
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Fig. 21 High-level dining car for the ATSF, seating 80 diners 


ACF Industries introduced a new 
type of “‘all-in-one’’ freight car 
called the Adapto It is designed 
to handle either complete highway 
trailers or portable containers 
Through the use of containers, the 
car can be converted quickly to a 
box, gondola, refrigerator, or tank 
car (Fig. 23). The car is a 38-fc, 
4-wheel, multipurpose flatcar. It 
has two fixed axles on 27-ft centers, 
connected to the car by four swing 
hangers per truck. AAR 3!'/,¢-1n 
travel coil springs, hydraulic shock 
absorbers, and 6 X 11 AAR roller 
bearings are used. The car has a 
self-cleaning floor, standard cou 
plers, and AAR twin-cushion rubber 
draft gear. Its light weight 1s 
27,100 Ib and it has a load capac- 
ity of 77,900 Ib 

The International Steel Company 
has buile a new type of compart- 
mentized freight car called the 
“unit load car’’ for fast mechant- 
cal handling of palletized and 


‘unitized”’ lading (Fig. 24). The 
car 1s 48 ft 5*/4 in. coupled, ts di- 
vided into five compartments with Fig. 23 


access to cach compartment through 

five overhead clearing doors on each 

side of the car, each opening 7 ft 6 

in. wide X 9 ft 3 in. high. Extended neoprene sec- 

tions seal the doors in the closed position against the 

elements and stabilize them against vibration and rack- 

ing. The built-in bulkheads separating the compart- 

ments are constructed of a steel framework to which sand- 

wich panels are secured adhesively giving a flush interior 
The Great Northern has installed some bulkhead-type 
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flatcars rebuilt in its own shops. Each car contains 
four transverse bulkheads, and two end bulkheads form 
compartments for the shipping of 30 aluminum ingots 
each weighing $000 Ib between the aluminum reduction 
mill and the rolling mill. The bulkhead design speeds 
both loading and unloading by means of a lift truck and 
eliminates the need for blocking and dunnage (Fig. 25 

The Missouri-Kansas-Texas has built some special flat 
cars equipped with strong extra-deep stecl bulkheads 
designed to restrict heavy loads from shifting and to 
facilitate loading and unloading. This car ts a variation 
of the cars used for many years to handle plywood and 
in recent years to carry gypsum board 

The Nickel Plate has introduced a basket car for 
handling thousands of small forgings used in the auto 


mobile industry. The car ts a standard §0-fe flatcar 
equipped to carry 24 wire containers cach loaded with 
forgings. The use of baskets permits handling of 


the forgings direct from the forge to the flatcar and from 
the flatcar to the point of ultimate usage. All handling 
operations are made with lift trucks from ground level 
The basket car ts a simple flatcar with one center longi 
tudinal bulkhead, two end bulkheads and three inter 
mediate transverse bulkheads forming eight compart 
ments each of which holds three baskets. Each basket 


Fig. 22 First lightweight passenger coach built in Japan weighs only 54,400 Ib 


ACF Industries Adapto car which handles trailers or portable containers 


weighs 200 Ib light and 5000 Ib loaded. A heavy canvas 
tarpaulin provides further protection (Fig. 26) 

The Seaboard Air Line rebuilt one box car equipped 
with doorways 20 ft wide on each side of the car (Fig 
27). Each side door ts made up of two 10-ft interlocking 
steel doors. The center door rolls back on its own track 
alongside of the fixed section of the car side. The end 
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Fig. 24 Unit load car for fast mechanical handling of pallet- 
ized and unitized lading 


Fig. 25 Bulkhead-type flatcar for shipping aluminum ingots 


Fig. 26 Nickel Plate basket car for handling small forgings 


10-f¢ door then is rolled back on a separate trac k parallel 
to the center-door section The doors are located 
diagonally on opposite sides of the car permitting simul- 
tancous opening of one half of each side of the car. This 
free access to the interior of the car greatly expedites 
loading and unloading, adapts it to fork-lift loading, 
reducing costs to both shipper and consignee. These 
cars are designed primarily for carrying finished lumber 
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in strapped packages which may be loaded or unloaded 
rapidly with a fork-lift truck. 

The most novel unit exhibited in the past year is the 
Railvan designed and built by the Chesapeake and Ohio 
Railway Company (Fig. 28). This unit is designed to 
run on cither rails or highway and is provided with means 
for transferring from one to the other. The tire carries 
part of the load when the Railvan is running on rails. 
Brakes are provided for railroad operation, and there is 
also provided a special-type coupler and a buffing cle- 
ment. The body is similar to an outside-stake, alumi- 
num-superstructure, highway trailer with a low-alloy, 
high-strength steel Both the highway rub- 
ber-tired wheels and the rail wheels are attached to a 
rubber ‘‘torsilastic’’ spring which in turn is connected to 
the body by metal arms or struts. The highway arm is 
hinged on the spring and an air motor can twist the 
spring and transfer the van from the highway to the rail 
»osition or back in 30 sec. The air motor has a built-in 
abies device to lock the suspension system in any posi- 
tion. The coupler used between vans is a male-and- 
female-type automatic coupler including trainline and is 
capable of supporting the vertical load as well as taking 
the draft forces. A specially designed railroad brake is 
of the spring type where the build-up of air pressure in 
the trainline releases the brake by compressing the 
spring. There is a brake cylinder for pes rail wheel 
which is a part of the brake beam which in turn carries 
the composition brake shoe and the slack adjusters. A 
trailer control valve and brake com- 


ponents are used on the highway wheels. 

New developments in flat cars for ‘‘piggy-back"’ serv- 
ice, which have been described in reports of the past 3 
years, in the past year have been more or less well 


limited to refinements and improvements. There is some 
development which may lead to use of container or 
demountable truck bodies carried on flatcars. The 
Missouri-Pacific introduced a new version of container 
for piggy-back service in which the concept is simply to 
life the trailer body or container from its underframe by 
means of a traveling gantry crane, utilizing special hooks 
which automatically slip in and out of latches on the 
container or trailer. 

Mechanically refrigerated cars incorporating a number 
of new features were built by Société Gregg D'Europe, 
S. A. Loth near Brussels, Belgium, associates of the 
Gregg Company, Ltd., New York, for use on the Saudi 
Government Railroad for transportation of frozen foods 
across the Arabian deserts. The car is a 40-ft, 50-ton 
capacity AAR standard car, steel-framed, steel-sheathed, 
and wood-lined with flush-type sliding side doors. To 
minimize heat transfer, 8 in. of fiberglas is used on the 
floors, sides and ends, and 10 in. in the ceiling. Alumi- 
num roof sheets are used to reflect the heat, and the 
exteriors of the cars are painted chalk white to reflect 
heat away from the surfaces. A unique feature of the 
refrigeration equipment ts the use of two stage compres- 
sors because a the high ambient temperatures (125 F) 
prevailing throughout Arabia most of the year. An air- 
cooled diesel-electric generator supplies power to drive 
the two separate refrigeration systems, cach operated at 
40 per cent of rated capacity so as to give ample protec- 
tion against failures. The two compressors in each car 
are special machines, designed by Worthington Corpora- 
tion, combining two compression stages in one com- 
pressor. 

Up to ten automobiles can be carried on the latest 
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Fig. 27 SAL boxcar with 20-ft doors on either side 
for rapid loading and unloading. 
ing and reduces costs to shipper and consignee. 


German Federal Railways auto-carrying cars. The cars 


giving free access to interior 


This free access adapts the car to fork-lift load- 


run on six wheels and are articulated in the center making 
the car as flexible as two four-wheel cars. There are two 
decks, and loading and unloading can be carried out 
without the use ai ranes by the employment of ramps 
and built-in winches. 

Journal-Bearing Problem. The freight-car journal 
bearing problem continues to receive a great amount of 
study. The use of roller bearings is increasing and in the 
past year an unusually large number of lubricating de 
vices for friction bearings have been brought to the 
market. 

The Mechanical Division of the Association of Ameri 
can Railroads has spurred action in improving journal 
bearing service by adopting three new rulings for fric 
tion bearings, as follows 


1 Effective March 1, 1956, prevailing loose fits or 
tolerances between solid journal bearings and axles were 
replaced by a system of controlled journal-bearing clear 
ances. Three sizes of bearings designated as A-1, A-3, 
and A-5 have been adopted and axles will be turned to 
conforming dimensions. The dimensions and tolerances 
of the bearings and journals result in a clearance of 0.010 
to 0.025 in., while the old tolerances permitted clearance 
of '/g in. In the past, the same bearing was applied to 
all undersize axles. As fitted bearings will be applied 
on all new and rebuilt cars and in all repacked boxes, it is 
expected that within a period of 18 months, the present 
repack period, a large percentage of existing cars will 
have the controlled-clearance bearings 

2 Loose waste will be prohibited and an approved 
type of journal-lubricating device must be installed on 
cars built new, rebuilt, or receiving heavy repairs after 
September 1, 1957. 

3 Effective January 1, 1960, all cars having plain 
bearings must be equipped with an approved type of 
journal-lubricating device 


New types of solid-bearing designs also have been 
introduced experimentally—-one is the sealed-cartridge 
bearing unit introduced by the American Brake Shoe 
Company. This unit ts a complete friction bearing 
rm in a steel box with a lubricating pad so the cart 
ridge or box can be installed in a standard friction 
journal box. The bearing proper encircles the journal 
and the box is provided with its oil reservoir and lubri 
cant. It is designed to prevent misplacement during 
impacts. 
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Fig. 28 Railvan designed by the C & O Railway which runs 
on either rails or highway 
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Human Factors in Engineering Management 


By H. M. Miller, Jr. 


Manager, Personnel Relations Section, Engineering Department, 


The management of engineers is not a function 
unique in itself. The same principles developed 
by Taylor, Fayol, Gantt, and other pioneers of 
scientific management apply in the management 
of engineers as they do in the management of 
other people. We now accept without question 
the thesis of Fayol that any theory of administra- 
tion which is valid cannot be limited in applica- 
tion—it must be equally applicable to all forms 
of organized human co-operation. We agree 
that management is a discrete function. Yet an 
engineer often is promoted to a management 
or supervisory position without being helped to 
discover that tis responsibility must be separate 
and distinct from his engineering activity, and 
that it must be predominant to engineering. 


We often get ready acceptance of the need for leader 
ship without the understanding that it is not the simple 
matter of a dominating personality. By definition a 
leader must guide, influence actions, and create the 
climate in which his followers will produce in the 
amount and at the quality needed. One of our pressing 
duties as stafl people is helping managers to achieve a 
greater awareness of this full leadership role. Too often 
a manager becomes engrossed in the mechanics of man 
agement of creating and controlling a structure —and 
neglects the dynamics of management—inspiring and 
energizing the persons who are in his domain. Organiza- 
tion structure 1s nothing more than a means to the end of 
greater effectiveness and more productivity. 

This structure must be shaped according to the best 
relationship of the persons involved. A_ business 
organization cannot be the static structure portrayed by 
a chart; it changes as individuals change. Managers 
must be alert to actual relationships at utilize them. 
he shifting stress of an organization must be recognized, 
and there must be constant adjustment to provide 
strength at shifting points of weakness. This accentuates 
a problem inherent in modern management, and espe- 
cially that involving engineers 

Too often we think of an engineer as a member of a 
group, often a large group, rather than as an individual 
professional employee. He may even think of himself in 
the same way; the group identification may tend to de 
prive him of the personal satisfactions which he would 
enjoy as a lone professional. The struggle of engineers 


Contributed by the Management Division and presented at the Fall 
Meeting, Denver, Colo., Sept. 10-12, 1956, of Tue American Society 
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for true professional stature has increased the complexity 
of this problem. Our major concern Is to sce that these 
personal satisfactions are met and that cach individual 
engineer receives proper recognition for his personal and 
technical contributions to the achievement of group 
goals. 


Productive Supervision 


A large part of productive supervision lies in the area 
of good judgment, personal concern, and sound moral 
values. A tremendous improvement in the quality of 
supervision can be obtained just by sufficiently empha- 
sizing responsibility for the solution of supervisory 
problems. Additional supervisory skills can be devel- 
oped, but only in the company of supervisory and per- 
sonal integrity. 

Another significant question in the management of 
engineers is the degree of tolerance with which the qual- 
ity and quantity of their work is viewed. This problem 
has become common throughout our modern culture. 
British social scientist Barbara Wooten recently pointed 
out that the concept of mental illness 1s expanding con 
tinually at the expense of the concept of moral fiber 
She said, ‘Not long ago poverty, crime and other social 
evils were explained as the product of shiftlessness, 
extravagance, and indolence . . .; 1t was the moral 
delinquencies of individuals . . . which were held respon- 
sible for problems of social disorientation. Today 
culpability is out of fashion: the vogue ts for traumatic 
experience . the truth of the matter is that today we 
have very little idea as to who is sick and who ts sinful.”’ 

This very dificult problem faces us not only as citizens 
and in the field of mental hygiene, but in industry and 
specifically in the management of engineers. 

There looms the important question: =What should an 
employer expect of a professional engineer? The “‘Canons 
of Ethics for Engineers,’’ published by Engineers’ Coun- 
cil for Professional Development, set lofty standards for 
the engineer, but to what extent are we accepting shoddy 
performance? 

For the answer we must look to ourselves and our con- 
cepts. Because of their preoccupation with technology, 
too Many enginecring supervisors pay too little atten 
tion to the supervision of people. But in how many 
cases have they been pushed to the other extreme without 
proper guidance? Just how good a job has been done in 
articulating quality standards? How well are they 
known and accepted? And how carefully have they been 
uniformly applied? Careful administration of perform- 
ance standards provides one of the most effective means 
for reaching job satisfaction. 

One of our divisions employing some §00 engineers has 
been particularly successful in the application of such 
quality standards. In our appraisal program cach engi 
neer’s performance is discussed with him by his super 
vision at least annually. The engineer's performance 1s 
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compared with the requirements covering his own 
assignment. 

Supervisor's opinions are reviewed with his line super- 
vision. Both meritorious and inadequate performance 
are called to the engineer's attention as soon as noted, 
and reviewed during the appraisal interview. Considera- 
ble preparation insures that the appraisal discussion 1s 
frank and objective, and designed to assist. This ts 
really a two-way discussion, providing the climate 
for healthy mutual analysis. Position descriptions are 
available to all, so each may learn the requirements of 
positions higher than he holds. As a result, personal 
development programs of these engineers are considera- 
bly more precise. 

The development of engineers and supervisors is thus 
placed on a dynamic progressive basis. Successive 
appraisals disclose desirable changes in direction and 
emphasis of training. Management review of the ap- 
praisals provides criteria for judging the success of the 
entire personnel-development effort 

It is important that employees carry the responsibilities 
of their position and of themselves as normal men and 
women. It might appear that the way to insure this ts 
to set as a goal, “helping employees help themselves.”’ 
This would provide the optimum in learning opportunt- 
ties, personal development, personal satisfaction, and 
moral growth. It is the way toward better-adjusted 
and hence better-producing employees 

Helping employees help themselves can become just 
another cliché unless worked out in each organization in 
terms of the group's climate 


Personnel Selection 


We have developed no special immunization against 
that modern scourge —the shortage of qualified engineers 
Rather than recruiting and simply turning new employees 
over to our five divisions, we try to encourage each divi 
sion needing engineers to be active in the solution of its 
own problems 

We try to keep our staff personnel force as small as ts 
consistent with the actual professional and clerical work 
required in recruitment. At the same time, we call on 
our divisions to provide active assistance, helping us 
screen applications, arranging for the reception of candi- 
dates, and in following up those to whom offers are 
made. 

We find many values arising from this approach. Man- 
agement thus becomes aware of the obra involved, 
an awareness which can only be obtained from direct con- 
tact with applicants. Our divisions are aware of the 
need for long-range planning for additions to their 
organization, to maintain proper balance in age groups, 
experience, and so on, and it is important that no feeling 
exist on their part that a staff organization ts usurping 
their own management function 

There are other applications. In the administration of 
du Pont’s employee-welfare plans, we apply the same 
philosophy of helping employees help themselves. We 
answer employees’ questions concerning insurance only 
when they are related to the mechanics of coverage, en- 
couraging employees to analyze their problems and make 
their own decisions concerning the propriety of coverage 
Few treatments in the area of emotional adjustment 
— favorably with personal achievements of this 
kind. 


The catalytic function of a staff personnel organization 
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can be seen in our Administrative Responsibilities Pro- 
gram. Thisis not a training program in the usual sense, 
itis “‘self-service,’’ intended only to provide a framework 
for the solution of organization-relationship problems 

This program was begun because we felt that managers 
and supervisors faced the danger of losing ‘“‘man-to 
man”’ contacts with their employees. [Important super 
visory traits, such as leadership and creativeness, must 
not be replaced by statistical controls and a “supervise 
by-the-book”’ atticude. The program provides a medium 
for the exchange of supervisory experiences, encourages 
more uniform practices, and helps improve these prac- 
tices where needed 


Supervision Problems 


Problems of relationships exist not only between 
supervisors and engineers, but also between each level 
of supervision and management. Accordingly, a uniform 
format was followed. Discussion started with meetings 
led by division managers. Each topic was then presented 
to each level of supervision in monthly sessions con- 
ducted by a supervisor at a level above those comprising 
the group. Each group included eight or ten supervisors 

Supervisors’ work problems were developed by man 
agement representatives who took care to maintain a 
continuing review throughout their line organization 
Basic outlines were developed, but special adaptation 
for each of the divisions was insisted upon to provide for 
individual problems. Major concerns were with clear 
understanding of responsibility and authority, indi 
vidual recognition of engineers, and the whole area of 
communications. For instance, we found that our salary 
administration was accepted more on faith than on 
understanding. As a result, a rather complete statement 
on policy and procedure for our salary administration 
was developed and distributed to supervisors, Clear 
understanding, based on discussions of its implications 
by supervisors, has made a much healthier situation 

Problems were posed as questions, not as announced 
decisions, in an attempt to employ democratic methods 
without abdicating the responsibilities of line position, 
Problems were brought out in the open, carefully con 
sidered, and given deep thought. More often than not, 
solutions were reac hed 


New Viewpoints 


There are many benefits which the program has not 
given us. But it has given management new viewpoints 
of supervisory problems; it has resulted in specific in 
creases in delegation of authority It has encouraged 
divisions to spell out their goals, and it has resulted in 
a clearer ecadied of supervisory responsibility 
By providing a wide exchange of information between 
management and supervision, it has broken barriers and 
established patterns which we see being given wide in 
formal use 

The story of the management of engincers is the story 
of management. It is in no way debasing to engineers to 
treat them as humans first. That engineers are pro 
fessional men makes them more sensitive to the strengths 
and shortcomings of management. For the same reason, 
they are much more apt to recognize that the true fun 
tion of management Is to achieve the goals of the organi 
zation by enhancing individual productivity 

In short, when we do a better job of managing, our 
engineers will do a better job of engineering 
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Fabrication of Vulcanized Fiber 


Methods of sawing, slotting, turning, drilling, tapping, shearing, 
punching, shaving, forming, finishing; suggested types of tools, 
speed, and feed; test values; limiting effects of heat and moisture 


By J. Macadam 


Applications Engineer, 
National Vulcanized Fibre Company, Wilmington, Del. 


Vuccanizen fiber is a chemically laminated cellulosic 
material of good physical and electrical characteristics 
The oldest laminated plastic, it is still of basic importance 
to industry due to its unique combination of mechanical 
and electrical properties. Basic colors of material are 
gray, black, red, and white. Special colors can be 
produced 

The material is available in thicknesses from 0.004 
to 21n. in sheet form. It can be had in rolls or slit into 
coils 0.004-0.090 in. thick and up to 50 in. in width 
Tubes of inside diameters '/, to 4in. and with wall thick 
ness ranging from 0020 to '/» in., depending on the 
ID, are available. Selected sizes of tubes up to 18 
in. ID can be made on stock equipment 


Advantages 


Thirteen standard NEMA' grades and countless special 
varictics insure proper material for almost any applica- 

As an electrical insulator, vulcanized fiber provides 
good dielectric strength and outstanding arc resistance. 

Tensile strength ranges from 6000 to 12,000 psi, de 
pending on grade and direction of the grain. Flexural 
strength 1s 12,000- 20,000 psi, while compressive strength 
1s 20,000-30,000 pst. Shear strength is 11,000-15,000 
psi, depending upon grade and thickness. Izod impact 
strength ts 4-8 ft-lb per l-in. notch. Rockwell hardness 
on the R scale is 60 to 100, depending on grade and 
finish. On hard-bone fiber, modulus of elasticity is 
750,000. With these physical qualities at a density 
of 1.0 to 1.5, we have a material strong, tough, resilient, 
and weighing about one half as much as aluminum 


Disadvantages 


With all of these good qualities and advantages, the 
material has marked limitations in two directions 

Ic is a cellulosic material and, as such, it 1s affected 
by heat. The effect of heat in a mild degree, 300 F 
or less for a short time, may be tolerated and is used in 
certain fabricating techniques. On the other hand, 
increasing temperatures, if maintained, result in effects 
as outlined in Fig. 1. Heat also causes a reduction in 
tensile strength and shear strength. 
2 Again, as a cellulosic material, the vulcanized fiber 


has a marked affinity for moisture and tends to follow 


' National Electrical Manufacturers Association 

Contributed by the Production Engineering Division and presented 
at the Annual Meeting, New York, N. Y., Nov. 25-30, 1956, of Tue 
Socisry or Mecnanicar Enoineens. Paper No. 56—A-95. 


154 


600 
IMPLETE CARBAUZATION 
/ 
| £5 .Qe/vEn 
| 
y 
i 
& YWWITH GASS/NG 
40H Jj 
ly 
2 + 
} 
BEGINS 
ANG 
Fig. 1 Effect of increasing temperatures on vulcanized fiber 


relative humidity in this respect. Fig. 2 shows the 
moisture content of vulcanized fiber in equilibrium with 
air of various relative humidities. = that, at a 
normal relative humidity of 45 per cent, we have a 
moisture content of between 6 per cent and 7 per cent 
This value is commonly considered as norma] moisture 
content for vulcanized fiber. 

The importance of this hygroscopic quality of vul- 
canized fiber is found in the effect of varying moisture 
contents on physical and electrical qualities of the ma- 
terial. Fig. 3 shows this relationship as it affects 
impact strength, flexural strength, Rockwell hardness, 
a dielectric strength. Increasing moisture content is 
also accompanied by a slight reduction in density. 


Fabrication 


Machining of vulcanized fiber is commonly done by 
use of standard wood or metalworking tools. It is 
necessary to take into consideration the greater tough- 
ness and hardness of the material, and some adjustment 
of cutting edge and speeds, especially on woodworking 
tools, may be necessary. 
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Fig. 2 Moisture content of vulcanized fiber in equilibrium 
with air of various relative humidities (at 25 C) 


Sawing. Vulcanized fiber can be readily sawed. If the 
edge is not of particular importance, standard band 
saws may be all Blade speeds of 4000-5000 fpm give 
Due to the hardness of the material, it 1s 
and for 


good results. 
sometimes difficult to maintain set on the saws, 
some applications, the use of full-hardened blades of the 
“‘skip-tooth’’ variety is indicated. Saws must be kept 
sharp to cut free and prevent overheating of both saw 
and material 

When the cut edge is of greater importance and must 
be smooth, good final results are obtained by the use of 
“smooth-cut'’ circular saws. This saw is hollow-ground, 
the teeth without set, and sharpened across the blade. 
Blades of '/16, */32, '/gin., and even greater thicknesses 
may be used, depending on the requirements. Diameters 
of saws range from 12 to 14 in. for normal applications 
with 4 to 6 teeth per in. Speeds range from 2700 to 
3200 rpm (being the equivalent of approximately 10,000 
fpm tooth speed). For long runs or close-tolerance 
work, the use of carbide-tipped saws may be justified. 

Slotting. Slotting or contouring of fiber can be done 
on high-speed milling machines using high-speed-stcel 
or carbide-tipped cutters. On milling machines, cutter 
speeds should be adjusted to give about 400 fpm 
peripheral speed, and feed should be adjusted depend 
ing on the type of cut. ‘Climb’ ss may help 
to prevent delamination under unusually difficule con- 
ditions. 

On high-speed miller, spindle speed will range from 
3000 to 10,000 rpm, depending on the diameter of the 
cutter and the number of cutting edges. Feeds will vary 
from about 15 to 65 fpm. Finish of the milled edge 
is controlled primarily f varying the feed rate 


Turning. Turned parts are readily fabricated on metal- 
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turning lathes or automatic screw machines. Lathe 
speeds vary from 900 fpm upward to 1800-fpm periph- 
eral speed with feeds in the neighborhood of 0.011 in. 
Automatic screw machines of small size may operate 
with spindle speeds as high as 6500 rpm and adjusted 
downward as work diameters or machine sizes increase 
When contouring a piece on automatic screw machines, 
feed should be approximately 0.001 in. per revolution; 
but on straight turning runs, it may be increased to as 
much as 0.005 tn. per revolution 

Drilling. Fiber can be drilled freely if proper speeds 
and sharp drills are used. High paver at or carbide 
tipped drills will be found advantageous for long runs or 
close-tolerance work. Speed should range from approx: 
mately 6500 rpm for '/,»-1n-diam drill to approximately 
3000 rpm for '/y-1n. drill. tas essential, especially when 
drilling parallel to the laminations, that there be no 
“wedge’’ action from the drill, which might cause 
delamination. It is advisable to back the drill out fre 
quently to cool the drill and to clear chips. Vulcanized 
fiber is resilient, and it may be found necessary to adjust 
drill diameters to obtain the desired diameter of the 
finished hole 

Tapping. This same resilience will be found to be a 
factor when tapping fiber. While standard metal taps 
can be used, it will be found that the ream should be 
0.003 to 0.006 in. larger than the final diameter desired, 
due to the ‘‘springback’’ of the fiber. Tapping speed 
should be approximately ]OOfpm. Special care is needed 
when tapping holes parallel with the laminations. It ts 
advisable to clamp the piece to equalize stress and pre 
vent splitting under such conditions. Fiber rod may be 
eves ss on an engine lathe or automatic screw ma 
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Fig. 4 Alternate setting of square-edge rotary slitter knives to 
minimize spiral on coils of heavy fiber 


chine. Cutter or die must be kept sharp, and speeds 
equivalent to those for brass should prove satisfactory 
(in the range of 70 rpm) 

Shearing and Slitting. Vulcanized fiber can be sheared 
and slit into strips or coils. For material up to 0.025 
in. thickness, rotary knife slitters with bevel (or square ) 
cutter edges give good results. For coils of material up 
to 0.090-1n. thickness, the use of square-cut knives set in 
alternate positions, as indicated in Fig. 4, is essential 
if coils are to be free of twist or spiral. Knives must be 
sharp and set close if smooth thread-free edges are 
wanted 

Material from '/;,_ to '/, in. thick can be cut with 
power-operated metal-squaring shears. A straight knife, 
_ and close-set, will give clean edges up to this 
thickness. Material up to */s-in. thickness may be 
rough-sheared on similar equipment of proper capacity, 
if the edge condition ts not of primary importance. The 
fiber must have normal moisture content for good shear- 
ing or slitting. Overdry material will tend to check 
or crack along the edges, while excessive moisture will 
cause crushing, especially on heavier thicknesses. 

Punching. Vulcanized fiber can be punched easily. 
It is possible to fabricate complicated pieces by use of 
compound dics or combination dies, while high-speed 
fabrication usually calls for progressive dies 

If the parts are heing hood sow hot, due allowance must 
be made for the effect of tempenanate and for the material 
thickness, since fiber shrinks when cooling. For a !/¢- 
in-diam hole in '/;9-in-thick stock, the punch should be 
0.003 or 0.005 in. oversize. For a '/s-in-diam hole in 
'/in-thick stock, the punch should be 0.012 to 0.015 
in. oversize. Cold punching of simple parts produces 
good edges in thicknesses up to '/, in., but complicated 
parts or heavier stock will give best results if preheated 
to about 180 F. It should be noted that fi use of 
punches with a diameter less than the thickness of the 
stock is a condition which usually calls for special care, 
and adjustment of clearance or working temperatures 
may be necessary for good results 

Shaving. When comparatively simple components are 
needed with very smooth edges, a shaving die is fre- 
quently the economical answer. Shaving will produce 
smooth edges if the edge of the die is beveled at about 
45 F for a distance of 1'/, to 2 times the thickness of the 
stock to be worked. Fiber up to 1 in. thick can be 
shaved cold, but frequently the use of preheat, even in 
this thickness, will give improved results. Heat is 
always needed on material over 1'/» in. thick. 

Forming. Relatively thin sections of vulcanized fiber 
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can be readily curved, bent, formed, and deep-drawn 
without sacrificing strength in the finished part. Usu- 
ally, the first step is the proper plasticizing of the blank 
to be formed. 

Although dry vulcamized fiber is essentially a set 
material below 250 F, it becomes moderately thermo- 
plastic if heated to about 350 F for a period of 15 to 20 
sec (for '/,s-in. thickness). At this temperature, it can 
be post-formed into relatively simple shapes with moder- 
ate draw or bend, but the die must close quickly, and 
the piece must be cooled to below 250 F heless removal 
if it is to retain its formed shape. 

For more elaborate shapes and for the deeper draws, 
the fiber blank is softened by immersing it in hot water 
(160-210 F) or in a steam (saturated) chamber. The 
softening time is varied to suit conditions of thickness 
of material and shape and size of part to be formed. 
Some — shapes can be formed by merely wiping the 
surface of the material with a moist cloth or sponge 
Others of heavier fiber may require soaking for 30 min 
or even longer. 

When sufficiently plasticized, the fiber 1s placed in a 
heated metal-forming die and held there for a time 
ranging from a few seconds to several minutes to ‘‘set’’ 
into shape. Die temperature, determined by the thick- 
ness of the material and the shape of the part, ts usually 
in the range of 220-300 F 

Many simple shapes can be formed with pressures of 
about 200 psi een the projected area of the part 
Larger parts, such as circular covers, where only the 
periphery of the piece is to be formed, require calculation 
on the basis of the linear dimension of the circumference 
This force rarely exceeds 700 lb per linear in. 

The plasticity of wet vulcanized fiber is such that the 
material can be stretched about 25 per cent and com- 
pressed about 50 per cent. This means that a 3-in-diam 
disk can be drawn to a cup approximately 1'/» in. in 
diam by 1'/s in. deep. For a part roughly cubical in 
shape, depth of draw should be limited to about one 
third the length of the diagonal of one face. Depth 
of a spherical draw, as in the crown of a protective helmet 
or athletic-head-guard shell, can be about one half the 
average diameter of the opening with the possibility of 
extending this to 60 per cent under rent a conditions. 
While fiber of all thicknesses can be formed, considerable 
attention must be given to selection of proper thickness 
of stock and design of the forming dies 

Finishing. Finally, the material is impervious to 
most nonaqueous solutions, including gasoline, oils, and 
other petroleum products, and most organic solvents. 
This indicates that absorption of lacquers, enamel, 
varnish, or paint used for finishing will not be excessive 
and so results in reasonable finishing costs. 


Summary 


It must be understood that the foregoing information 
is, of necessity, of a general nature and that adjustment 
will have to be ole for specific applications. How- 
ever, an attempt has been made to present a fair picture 
of a tough, strong, resilient material of good electrical 
properties and moderate cost, capable of being casily 
fabricated, and of long-standing interest to industry. 
As a basic industrial material, vulcanized fiber holds its 
own in face of competition from newer plastics, and con- 
stantly finds new applications where its qualities can 
fill all requirements. 


MeEcHANICAL ENGINEERING 


Graduate Study in Mechanical Engineering 


The current demand for the graduating seniors 
at our engineering colleges has perhaps obscured 
some of the developments which have been 
taking place in postgraduate education. In- 
dustry (1)' has shown a tremendous interest in 
the advanced education of engineers, and has 
spent large sums of money on fellowships and on 
programs designed to encourage engineering 
employees to undertake graduate study. In view 
of the accelerating tempo of such company pro- 
grams it is appropriate to pause and examine the 
reasons for graduate study in mechanical engi- 
neering. As preparation for modern industry 
and engineering, graduate study is neither a 
fetish nor a frill. It represents one facet of a 
requirement for national survival. 

If graduate work is to be undertaken, the 
following questions should be answered: Why? 
When? What sort? How? 


Why Undertake Graduate Study? 


In a paper which was both lucid and prophetic, A. G 
Christie (2) outlined the desirability for graduate study 
and called upon industry to underwrite the effort. One 
might wish that sixteen years ago our corporations had 
been as rec eptive to this call as they seem to be now He 
suggested that the principal things to be gained from 
postgraduate education were: (a) Self-reliance based 
upon more thorough technical instruction, leading to 
} aggressive initiation in invention, design, and the 
introduction of new methods 

Today there is an appreciation for the value of graduate 
study on the part of industry and also by the young men 
entering the engineering profession. Both groups under 
stand that advanced education is one of the keys which 
will open the way to new techniques and new products 

In an effort to answer the question ‘“Why should 
graduate work be undertaken?’’ we should feel safe in 
listing 


To gain a sounder grasp of the fundamentals learned as an 


undergraduat¢ 
To stimulate the student to creative thinking 
To give the student advanced professional or application 


courses 
To help him to understand new technological developments 


If it may be assumed that the case for further education 
has been established, what form shall it take? One 


1 Numbers in parentheses refer to the Bibliography at the end of the 


paper 
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industrialist (3) has indicated that there are at least 


three directions that may be followed 


Technical or sciencitic 

Business, 1n¢ luding such areas as economics, accounting, law, 
and so forth 

Social sciences, and the humanities 


He has cautioned young men that it will not be good 
enough in the future merely to grow with the company, 
and that it ts up to the individual man to oon se a 
program ot positive action for his own prote ssional de 
velopment 

An educator (4) has presented a complementary point 
of view. He indicates that the overwhelming number of 
men who go through graduate school enter industry 
As a result, industry should claim a part in the planning 
of the graduate work and should be prepared to render 
moral support and financial assistance to the student 
He feels that each graduate program should be ‘‘tatlor 
made,’’ and thatthe curriculum ts less important than the 
manner in which it ts presented 

There is general agreement that graduat 
should be ‘‘rigorous,”’ “‘thorough,’’ “‘complete,”’ 
‘comprehensive,’ and that only “top-notch” teachers 
should be permitted to conduct Classes There is less 
agreement as to the type of subject matter, At least one 
man (5) has taken a stand in favor of engineering science 
as opposed to a mere accumulation of specialized courses 
in mathematics, che mistry, and physics. Itis not that 
he depre« ates the value of these basic courses He urges 
that the need in industry ts for the solution of pressing 
technical problems by a combination of disciplines. The 
approach, in his opinion, ts to have high-level courses of 
the engincering-science type taught by men currently at 
work in both education and industry 

A review of the traditional practices in graduate edu 
cation ts in order at this point. Although there are 
some recognized postgraduate curriculums not designed 
for the master’s or doctor's degree, they are few in num 
ber. Some colleges accept graduate students on a non 
degree basis, permitting the man to choose courses which 
he feels may be useful to him tn his work 

The master’s degree has been the subject of very dif 
ferent attitudes when viewed by the scientific and en 
In most cases it has been considered 


courses 
and 


gineering faculties 
a terminal degree for the engineers 

Among the pure sciences the master's degre S generally 
has come to be considered a mere w ay station prece ding 
the doctorate. In some institutions the science student 
works directly for the doctor's degree without qualify 
ing for the master’s. There are some university depart 
ments in which the master’s degree is cynically regarded 
as a sort of “consolation prize’’ for the men who are 
denied the privilege of continuing toward the doctorate 

Currently there are demands for both the scientific 
and the traditional master’s programs among engineers 
In the terminal! master’s program there 1s room for more 
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MASTIAS 


orofessional and application-type courses designed as 
immediate preparation for current engineering practice. 
In the predoctoral curriculum the problem is the assembly 
of an analytical “tool kit’’ which will serve later in the 
pursuit of a research degree. 

There ts at least some interest among our educators in 
afew master’s programs that are designed to strengthen a 
knowledge of fundamentals by offering broad curriculums 
that cut across departmental lines. This has been done 
in the Naval Ordnance program at Purdue (6) and in the 
Computer Curriculum at Stevens, to cite but two ex- 
amples. 

At the master’s level, then, there are at least four 
types of curriculums which may be followed 


A terminal degree program with emphasis on depth in a rela 
tively narrow area, and designed for the needs of engineering 
practice as they are known today 

A terminal degree program with a broad sampling of tech 
nical areas, but keyed to some central theme 

A terminal degree program in a field cognate to that in which 
the baccalaureate was taken 

A degree curriculum designed to equip the student for further 


work of a research nature 


In any or all of the foregoing programs a thesis might 
or might not be required. 

Doctoral work is expensive for both the student and 
the institution. The student has a large bill for tuition 
and fees and must support himself for three or four years. 
The college must furnish responsible supervision, com- 
mit valuable equipment to his exclusive use, and supply 
skilled labor, materials, and services. 

In order to find the funds for doctoral work, an in- 
creasing number of colleges have turned to sponsored re- 
search. Superficially, this appears a satisfactory and casy 
solution; actually, great difficulties attend it (7). There 
is the problem of gaging the contract work to the staff 
and facilities of the institution, and then of ascertain- 
ing what parts of the work would be suitable for thesis 
problems. Involved also are patent and publication 
rights which may have the effect of delaying the distri- 
bution of the dissertation. In some cases secret work ts 
done and the dissertation may never be published because 
date are classified. 

Doctoral programs vary with the institutions. How- 
ever, there is no such thing as a doctorate designed for 
current practice, nor even for increasing fendeenontel 
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Fig. 1 Master's degrees 
| | awarded during the years from 
1935 to 1955 


E 


knowledge in a group of fields. Although both of these 
arcas are ariel jacdisunty, the main objective is to 
train the man for research. Generally, an experimental 
investigation is required. 

The question ‘‘What sort of graduate education?” 
might be answered by one or more of the follow- 
ing. 

Individual courses of an advanced scientific or engineering 
nature and related to professional employment. 

Undergraduate or graduate courses taken in a related area. 

Courses taken for cultural value 

A co-ordinated postgraduate course sequence to develop 
understanding of a given technical area, but not leading to a 
degree. 

A curriculum leading to a master’s degree with cither broad 
or narrow specialization 
A doctoral program 


When Should Graduate Work Be Undertaken? 


It has been pointed out that it is desirable that the stu- 
dent have some industrial experience prior to, or con- 
current with, his graduate work (2, 5). In general, 
however, advanced study should be started as early as 
possible. The problem ts largely one of economics in 
which a balance must be struck between time and cost 
of education on the one hand, and temporary loss of earn- 
ing power on the other. 
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Fig. 2. (a) Enrollment for the master’s degree in mechanical 
engineering as a percentage of the National enrollment for the 
master’s degree in all branches of engineering. (4) Master's 
degrees awarded in mechanical engineering as a percentage of 
the national awards in all branches of engineering. 
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Fig. 3 Doctoral degrees 
awarded, 1435-1955 


How Shall Graduate Study Be Undertaken? 


Traditionally our full-time graduate students were 
either on fellowships or had some outside support. 
Recently some corporations have arranged to hire young 
men, then assign them to full-time graduate study at a 
university; others have done this after a period of years 
of company service. Neither arrangement is common, 
however. Opportunities for part-time graduate study 
are generally available to graduate teaching assistants, 
research assistants, and junior faculty. In some cases, 
corporations have permitted engineering employees to 
take university courses on company time during the day 

In the metropolitan areas an increasing proportion of 
the graduate courses are offered at night. In some cases, 
part or full payment of tuition is being contributed by 
the companies which employ the engineers. A survey 
of the enrollment figures of the American Society for 
Engineering Education does not show any conclusive 
evidence that night courses will predominate in the 
future. The day enrollments for the master’s degree 
reached a maximum of 76 per cent during the post 
World War II boom in 1946, then dropped off to 33 per 
cent in 1951. Since that time, day enrollments have risen 
steadily, reaching 49 per cent in 1955 

It is almost impossible to work out a satisfactory 
doctor's program on a part-time evening basis. The 
very nature of doctoral research calls for the fullest 
concentration and application on the part of the student 
Some companies have arranged a leave of absence for the 
student with part or full salary during the time he is 
doing his research. This practice is not common, how 
ever, and it would seem desirable to investigate ways 
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Fig. 4 (a) Doctoral enrollment in mechanical engineering 
as a percentage of national enrollment for the doctorate in 
all branches of engineering. (4) Doctoral degrees awarded 
in mechanical engineering as a percentage of the doctorates 
awarded in all branches of engineering. 
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and means for supporting a candidate while he is doing 
his doctoral research 


What Is Our Past Performance? 


In the American tradition, our educational system has 
been geared to the benefit of the individual rather than 
to the needs of the state (8). By the same token, the 
individual student has had the responsibility for plan 
ning and for financing his graduate education. 

Using data on male students from the journal of the 
American Society for Engineering Education, the twenty- 
year trend in the award of master’s degrees has been 
plotted in Fig. 1. The peak year was 1951 when 4993 
master’s degrees were granted in all areas of enginecring 
It is interesting to note that the postwar boom did not 
fade out as one might have expected. In very round 
numbers, there are about four times as many men earn- 
ing master's degrees as in the prewar period 

Data on the years 1935-1940 were not available to 
show the trend in master’s degrees in mechanical en 
ginecring. The history for the years since 1940 1s re- 
vealed in Fig. 1. Separate data on applied mechanics 
have been available since 1949. This has been included 
as an area that might have absorbed some of the men who 
would normally have taken the master's degree in me 
chanical engineering 

A quick appraisal of the mechanical-enginecring 
master’s seul over the past decade can be obtained 
from Fig. 2. For about nine years the enrollment has 
been almost constant at about 17 per cent. An approxt 
mately constant percentage of degrees has been awarded 
over the same period 

In Fig. 3 the awards of engineering doctorates are 
shown over the past twenty years. It 1s interesting to 
note that since 1945 there has been a continued rise in 
the number of doctoral degices awarded. It is en 
couraging to note that there 1s about a s1x-to-one increase 
in doctorates over the prewar period. Steady increases 
are also shown for the doctor's degrees awarded in 
mechanical engineering and in applied mechanics 

The trends in doctoral enrollment and degrees awarded 
in mechanical engineering are shown in Fig. 4. An up- 
ward tendency has been maintained since about 1948 
in each category 

To this observer, past performance looks good, It ts a 
credit to our young men that they had sufficient faith in 
the advantages of graduate education to complete degree 
orograms. Though many were aided by the G.I. 
411, each of the men who qualified for advanced de 
grees in the postwar period did so at a,considerable per 
sonal sacrifice. These men have shown that they do 
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possess the spirit of the profession and the determina- 
tion to see things ted Among them we will find 
those whom Dr. Julius Stratton(9)has termed the ‘‘states- 
men and leaders of the profession’’ during the years ahead. 
The fact that large enrollments have persisted since the 
postwar veteran boom ts an encouraging sign for both 
engineering and education 


What of the Future? 


The shortage of enginecrs and scientists is currently 
recognized as a major national issue. An equally serious 
problem is that of finding the faculties to instruct our 
young men (10). To solve these problems we should 
enlist the services of the ablest men in the country. 

The expansion in engineering education which has al- 
ready taken place was due to several factors including 


The Bill 

A liberalization of the attitude of industry toward graduate 
study 

An accelerated pace on the part of the universities in extend 
ing and improving graduate offerings 

A beginning on the part of industry toward subsidization of 
graduate students 

Recognition by the government of the need to support gradu 
ate students 

Conviction on the part of the student of the usefulness of ad 


vanced work 


Except for the first item, all of the factors cited will 
continue to have an expansive effect on the growth of 
graduate study in engineering. Greater federal and state 
aid will be forthcoming as the electorate and the legisla- 
tors become aware of the technical needs of the nation 

The real key to the Situation, however, is the part 
that industry ts willing to take. Support from this 
source must be generous. College and industry must 
be made to realize their interdependence and must work 
out patterns which will honestly serve enlightened self- 
interest and not confuse it with altruism 

In addition to direct subsidization in the form of 
fellow ships, grants, and rescare h contracts, the govern- 
ment could contribute indirectly by enacting tax legisla 
tion designed to promote industrial co-operation with 
the colleges 


Conclusions 


1 Graduate study in mechanical engineering is no longer 
regarded as ‘‘overspecialization’’ or as an outlet for academic 
curiosity. It has achieved a status comparable to that of other 
scientific fields 

2 There is need for a wider understanding of the utility of 
graduate study and of the potential value that it has for the 
entire nation 

3 In the fucure, graduate students will be given more en 
couragement and will find more adequate financial support 
However, the students must be prepared for the hard work and 
personal sacrifices which graduate study will continue to re 
quire Professional development, like salvation, is an indi 
vidual matter 

4 The great expansion which has taken place in graduate 
education has been due to the pressures of the engineering pro 
fession, the needs of industry, and the conviction of the stu- 
dents that this was desirable 

§ Further expansion of the opportunities for graduate study 
is needed, and this must be primarily the responsibility of in- 


dustry. ‘‘Incentive’’ tax arrangements would permit industry 
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to join in a fuller partnership from which the students, the 
industries, and the nation would benefit 
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Affiliation of ECPD and EJC 


The Engineers’ Council for Professional Development 
voted on the subject of affiliation of ECPD and EJC at 
the 24th Annual Meeting in Detroit, October 25-26, 1956, 
instructing the Planning Committee to undertake further 
study in co-operation with the Planning Committee of 
EJC. The vote was on the basis of the following report 
submitted by the ECPD Planning Committee. 


An eventual combination of EJC and ECPD is important 
for the following reasons 

1 The objectives of the two organizations are in a broad 
sense much the same. 

2 There is much confusion in the minds of engineers gener- 
ally and the governing boards of the constituent societies of 
both groups particularly, concerning the difference between 
the organizations and the reasons for having two such groups 
in the engineering field 

3 Many societies are members of both EJC and ECPD 
These societies are confronted with two budgets and two ap 
propriations which look to the Boards of these Societies to be 
devoted to the same ends. This apparent duplication jeopar- 
dizes the financial support and stability of both organizations 

4 Some overlapping exists in the activities of ECPD and 
Fj¢ Several joint committees are in being, and at times it is 
difficult to decide which organization should handle a specific 
situation 

5 ECPD has evolved in a definite functional pattern. It 
guides the young engineer from high school into an engineer 
ing college, follows him through college, and guides him 
through the first few years after graduation until he is ready 
to become a licensed engineer or is cligible to join an engineer 
ECPD advises engineering col 
leges and accredits their curricula. These ECPD functions can 
readily be discharged in a combined organization. It has not 
been found necessary nor desirable to expand the activities of 
ECPD beyond this area 

6 EJC activities are more general. They cover the rest of 
the engineering field not occupied by ECPD. EJC is tending 
to operate through the functional organizations such as the 
Manpower Commission to which are assigned large areas of 
engineering activity. These functional groups have their own 
offices, staff, committees, and procedures authorized by EJC. 


ing society as a full member 
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DEVELOPMENTS IN 


Plastics Engineering ...1955-1956 


In reviewing the developments in plastics en- 
gineering over the past twelve months, one is 
immediately impressed with the very great ac- 
tivity in this field. Research and development 
groups are producing new materials and new 
products at such a rate that management is faced 
with an unusual problem. Will something even 
better be discovered during the time required 
to put the latest new development into produc- 
tion? Fortunately the predicted market for plas- 
tics is so great that little risk is taken by going 
into production with a new product even though 
research gives an indication that a superior prod- 
uct will be forthcoming in the near future. 


Tue plastics industry is currently producing at the rate 


of about 3.4 billion pounds per year (1)'; compared with 
2.7 billion pounds, last year, an increase of 26 per cent 
The average rate of growth of the more important plas- 
tic materials from 1949 to 1955 was approximately 22 
percent per year. Hence the last twelve months have not 
only shown a growth in the plastics industry but a 
growth at an increasing rate 

A straight-line projection of the current rate of growth 
would indicate a production in 1960 of 8.5 billion pounds 
A rate of growth so far in excess of our population growth 
is somewhat unrealistic. A more meaningful estimate, 
considering the loss or growth of markets and sociologi- 
cal trends, places the 1960 production rate at about 7.2 
billion pounds (2). Which of these predictions is more 
accurate 1s a matter of opinion. It should be borne in 
mind that at this time last year the best estimate placed 
the 1960 production at 6.0 billion pounds, far below 
either of the two predictions made at this time 

The average consumer level price per |b for resins and 
molding materials is about 50 cents. At the current 
production rate this means an annual dollar volume of 
1.8 billion or about one half of one per cent of our gross 
national product 

In addition to the growth of production other trends 
of the plastics industry are worthy of note. Sharp price 
reductions for some resins have taken place. In some 
cases this has been due to greater local production, re- 
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sulting in economies and in other cases foreign competi 
tion has had an effect. The trend, in evidence a year 
ago, toward the acquisition by materials producers of 
captive markets by the purchase of existing finished- 
product-producing facilities has continued. 

The optimistic prospects for the plastics industry 
have continued to attract companies with excess capital 
who wish to diversify. Mergers and consolidations be 
tween existing companies have continued at a rate which 
would indicate that, in the future, production of plastic 
materials will be centered in a rather small number of 
large companies. During the past six months the an- 
nouncement of more than 6§ major expansions in produc 
tion facilities has been made by plastics producing com 
panies 

Activities in the plastic industry abroad indicate a 
trend similar to that found in this country. In 1955 
British exports of plastics were 20 per cent higher than 
1954. Imports were up 50 per cent with vinyl resins ac 
counting for 45 per cent of the total. German producers 
of plastics have undertaken large expansion programs 
which have resulted in a 1955 production of approxi 
mately 400,000 tons. Major new production facilities for 
subsidiaries of American companies are under construc 
tion in Australia, Scotland, Spain, Brazil, and India 
The directives issued for the USSR's Sixth Five Year 
Plan call for a sharp increase in the use of plastics 
Russian research institutes are under heavy pressure to 
find new applications for plastics in everything from au 
tomobile bodies to household items 


Materials Developments 


As in the past, the materials producers have continued 
to bring forth new polymers and modifications of the 
older more-established materials. In many cases older 
plastics have been so improved by new polymerization 
techniques and new formulations that they should be 
thought of as new materials. Re-evaluation of the 
properties of polymers associated with their chemical 
names should be undertaken by all consumers 

Among those materials in which marked improve 
ments have been made are epoxy resins, polyvinyl 
chloride, polyesters, nylon, and polyethylene 

New curing agents for epoxy resins have been de 
veloped which combine good heat resistance with high 
strength, thereby improving the usefulness of this ma 
terial in forming dies and tools for the metal industry 
Modified epoxies with pot lives of up to eight days are 
being found particularly useful in electronic impregna 
tion and encapsulation uses. For use in the laminating 
field, epoxy resins with very low viscosity have been 
developed to increase the ease of penetration of the filler 
by the resin. For applications where run-out ts a prob 
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lem, thiotropic agents can be added to the basic material 

Polyviny! chloride resins and formulations have been 
modified to produce a variety of special purpose material 
(3). Vinyl! polymers are now on the market which can 
be easily extruded or injection-molded even though un- 
plasticized. New plastisols for spray coating can now be 
applied even on vertical surfaces without application of 
heat and with little danger of sag or run. Plasticizers 
for exceptional low-temperature flexibility have been 
developed and stabilizers have been produced that im 
wove the aging properties of containing 
leat-sensitive organic pigments. Research emphasis 
continues to be directed toward the production of viny!| 
chloride copolymers with flexibility comparable to the 
highly plasticized formulations 

Polyester resins blended with monomeric methyl 
methacrylate and styrene have been developed with 
which highly transparent glass-reinforced laminates can 
be produced. These formulations are designed to resist 
discoloration by ultraviolet light and to have refractive 
indices closely approaching that of glass thereby in- 
creasing the transparency of the laminate. Premix poly 
ester resins for combination with reinforcing material 
by the molder permit rapid molding of intricate parts in 
matched metal dies 

The number of reinforcing materials for use with low- 
pressure laminating resins has been increased by the ad- 
dition of improved synthetic fiber mats. Nonwoven, 
mechanically bonded mats or blankets of nylon, acrylic, 
or polyester fibers permit equal strength in all directions 
in the finished laminate. In many cases, the ability of 
such batting to be deep-drawn eliminates the need for 
preforms and increases post-formability 

Phenolic molding compounds have been improved by 
the development of faster curing materials with excellent 
flow characteristics. With these formulations extremely 
fast molding cycles can be used to produce a product of 
high-gloss surface finish 

Nylon continues to gain a larger and larger proportion 
of the mechanical applications of plastics (4). An in- 
teresting development in this material is the production 
of amolybdenum-disulphide-filled nylon molding powder 
for use in applications such as bearings where superior 
wear and frictional propertics are required. 

I'welve months ago the developments in ethylene 
polymers captured the attention of the entire plastics 
industry. Today the interest in these materials con 
tinues unabated. Polyethylenes of the high-density 
type are now on the market. Plans have been announced 
for the construction of large facilities for the production 
of this material by the two low-pressure processes, and 
for increased production facilities for the manufacture 
of conventional polyethylene by the high-pressure proc 
ess. A method for producing the rigid high-density 
material in existing high-pressure equipment has been 
announced 

The number of different conventional polyethylene 
types continues to grow with special formulations for 
electrical applications, films, and molding materials 
Different molecular weight resins have been found de- 
sirable for specialized applications, and the addition of 
antioxidants and carbon black have improved the aging 
characteristics 

As the high-density or linear polyethylenes come on 
the market it is becoming apparent that the different 
polymerization methods produce polymers with dif- 
ferent properties. The customer will have to evaluate 
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cach one to find the one best for his application. Molders 
are also becoming aware of the need for different molding 
conditions for each of these materials 

Considerable discussion has centered around the rela- 
tive merits of the high and low-pressure ethylene poly- 
mers (5) from both the use and fabrication points of 
view. A general consensus of opinion seems to indicate 
that cach type will have application for the properties 
in which it excels and in view of the expanding market 
competitive applications will not cut into the tonnage 
requirements of cither type for some time 

In connection with this family of plastics, another con- 
troversial issue has caused considerable debate and much 
editorial writing the question of how to refer to these 
two types in general without mentioning trade names. 

A new family of styrene polymers has been announced. 
A method has been found to produce methylstyrene with 
reasonable yields of the ortho isomer (6). Increasing 
the amount of the ortho isomer raises the softening point 
A 100 per cent ortho isomer is reported to have a heat- 
distortion point of 110 C. In peo to greater heat 
resistance, methylstyrene exhibits less shrinkage than 
styrene at elevated temperatures Copolymerization of 
methylstyrene with acrylonitrile produces polymers with 
improved toughness and abrasion resistance. These ma- 
terials should not only upgrade the quality of moldings 
in many applications but should also open up new fields 
of application 

ivanien polymers, although announced some 
time ago, have finally been described in detail (7). By 
the use of a heterogeneous catalyst consisting of a com- 
bination of metal alkyl and a metal halide, yields of as 
high as 90 to 95 per cent have been obtained. In the re 
sulting polypropylene all of the monomeric units have 
the same steric configuration of the assymetric cat? i 
atoms. As a result, products of high crystallinity are 
obtained. Polypropylene has a melting point of about 
320 F compared to 250 F for the linear polyethylene 
Other advantages include greater solvent resistance and a 
non-waxy feel, The current price of propylene is about 
one fifth that of ethylene. Even though a large demand 
for propylene may change this price picture, this new 
material is expected to be very competitive to the film, 
fiber, and molding-materials markets 

The same polymerization methods have been found 
to be successful also with butylene, butadiene, and sty 
rene. Very little information is yet available on these 
developments but obviously their commercial possi- 
bilities are quite intriguing 


Fabrication Processes 


Replacement of the conventional torpedo by a new 
perforated “‘polyliner’’ has been shown to increase in 
jection-machine capacity and to provide more uniform 
melt temperatures (8). The new device consists of a 
long hollow cylinder with ribs on the outside for metal- 
to-metal contact with the machine-barrel walls and radial 
holes for the passage of the plastic from the inside of 
the cylinder to the outside. The metal-to-metal contact 
provides good heat transfer to the polyliner and the forc- 
ing of the plastics material through the radial holes in- 
creases the opportunity for heat to flow into the molding 
material. The use of the “‘polyliner’’ has resulted in 
increases in production rates of over 100 per cent in some 
Cases. 

In another similar development (9), the heating cham- 
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ber is designed so that the polymer passes through the 
heating surfaces as soon as it melts away, bringing new 
cold material against the hot surfaces. 

Good plasticizing, even with conventional cylinders 
plus fast-acting machines and very cool molds, has made 
possible complete molding cycles of only a few seconds 
Such production rates as this permit the injection mold- 
ing of such throwaway items as disposable cups and 
plates. 

Advances in equipment and technique have reduced 
the cost of thermosetting molding Operations considera- 
bly (10). Automatic equipment has been developed for 
compression or transfer molding even when inserts are 
to be used. With the use of faster-curing materials, pre 
heating of feeds, and faster-acting machines incorporat- 
ing the current developments in automation, rates ot 
production have been greatly increased 

In the extrusion field, a new development in screw de 
sign permits greater production and the fabrication of 
high-quality products from the less-expensive grades of 
materials (11). This new process of extraction extrud 
ing employs a hollow screw with a feeding zone, a com 
pression zone, a metering zone, an extraction zone, an 
other compression zone, and a pumping zone. The 
volatiles given off by hygroscopic plastics are removed 
by a vacuum through holes in the hollow screw in the 
starved portion of the extraction zone 

The principle of adiabatic extrusion has been advo 
cated for some time. Its advantages are based on ex 
pectations of greater production rates from smaller ma 
chines, less power requirement, and more uniform plas 
ticizing of material. We now have machines on the 
market designed to operate on this principle 

For the first time in several years, a radically new type 
of extruding machine has been placed on the market. A 
short hollow screw is used to plasticize the material 
At the discharge end a heated-cone baffle forces the melt 
through holes into the hollow center of the screw 
An atr-operated plunger inside the hollow screw main- 
tains a constant pressure on the material as it is forced 
through the dic. This method is reported to reduce 
greatly surge or oscillations in the flow of material 

The vacuum-forming field has turned to increased auto- 
mation to enlarge production and reduce costs. Deeper 
draws and better quality products are being produced 
by various plunger-assisted types of operations. The 
technique of direct-vacuum forming on the hot sheet as 
it comes out of the extruder has been put into successful 
operation by several producers. This results in some sav 
ing in power and increases production rates by elimi 
nating the tying in of production cycles to the rate of 
heating of individual, previously formed sheets. This 
method of fabrication 1s expected to give competition to 
injection molding especially on large volume items such 
as disposable cups 


Engineering Developments 


Research has continued to add to our knowledge of the 
properties of and application of this knowledge 
to design and fabrication has led to better-engineered 
plastic items 

Several studies (12, 13) have been reported on the im 
pact properties of molded items and films. Use of these 
developments should lead to better quality control and 
more intelligent choice of materials. A simple method 
of converting the standard Izod test to use a tensile type 
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“Carousel,” Patushin Aviation Corporation's machine for 
forming cylindrical shapes as large as 10 ft long by 44 in. in 
diam from glass fiber resin. One plastic cylinder is produced 
every ten minutes by a single operator. 


of loading (14) makes possible a more meaningful inter 
pretation of data and should give some valuable informa 
tion even though only one rate of straining 1s used 

A careful analysis of the heat-distortion test has 
brought forth the effects of teste method, specimen condi 
tioning, and material composition on the test results 
(15). Techniques for studying the surface deterioration, 
crazing, and creep deformation of plastics subiected to 
outdoor weathering under stress have been demon 
strated (16). A low-amplitude vibrational test has 
proved satisfactory as a nondestructive method of meas 
uring the decline of mechanical properties due to deg- 
radation (17) 

Reinforced plastics have been the subject of several en 
gincering studies. An analysis of the effect of the 
various properties of the resins and fillers on the proper 
ties of the final laminate has been made (18). A mathe- 
matical relationship 1s obtained for the tensile modulus 
of elasticity. The effect of prestressing reinforcing 
materials during the laminating process has been studied 
(19). A fifty per cent increase in flexural strength in 
the direction of prestressing can be developed by this 
method 

The effect of atomic irradiation on polymers has con 
tinued to be the subject of extensive study. Beneficial 
effects have been observed on some materials and detri 
mental effects on others Interpretation of the ob 
served changes in mechanical properties in terms of the 
underlying reactions which occur has been attempted 
(20 

In order to design fabricating equipment and cycles on 
a more sound enginecring basis, investigations of the 
flow characteristics of melts have been the subject of 
much interest (21). A new concept of the cause of irreg 
ularity in extrusions has been based on consideration of a 
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critical stress beyond which tearing or fracture of the 
molten polymer appears (22). 

Continuation of this trend toward fundamental studies 
of the problem underlying plastics application and fab- 
rication will undoubtedly lead to the eventual develop- 
ment of the science of plastics engineering 


New Applications 

It would be impossible to list all of the new applica 
tions of plastics during the last twelve months. Space 
permits the mention of only a few of the most important 
and unique developments. 

A plastic house of unusual design is under construc 
tion. Leaving behind the tradition-bound concept of 
architectural engineering this revolutionary house uses a 
one-piece-molded 8 ft * 16-ft module which forms the 
ceiling walls and floor of the living wings, cantilevered 
out from a 16-ft-sq central utility core (23). The use of 
polyethylene film as a vapor barrier in house construc- 
tion has every indication of becoming a very important 
market 

The patching of metal, wood, and concrete products 
with an epoxy-metal formulation is expected to increase 
public appreciation of the usefulness of plastics. Dis 
wsable jet-plane fuel tanks of saitteneel plastic have 
‘cen put in use as well as glass-fiber-reinforced pressure 
vessels for the storage of gases 

The automotive field has continued to find new ap 
plications for plastics with about ten pve going into 
each 1955 car. An interesting side-light to the increased 
use of plastics in automobiles is the development of 
glass-reinforced, child-size models of current production 
cars 
The packaging and sign industries continue to hold the 
spotlight as potentially large new markets for plastics. 
The vacuum-forming process can now be used for deep- 
draw inexpensive operations. Two methods 
have been developed to produce the illusion of motion in 
three-dimensional display signs 

Houseware of both thermosetting and thermoplastic 
materials has found increasing markets. New and better 
designs coupled with proper material selection have en 
larged consumer demand. Gardening will soon be sim- 
plified by the use of plastic sheeting around plants to 
prevent the growth of weeds 

Foams of all types are finding their way into the furnt- 
ture and appliance fields. Rigid foams are being used as 
heat, sound, and moisture insulation in the building 
industry 

Areas which seem to hold the largest potential growth 
for application of plastics are the automotive field, 
packaging, clectronic and communications equipment, 
furniture, housewares, and appliances 

In view of the increase in leisure time among the 
younger age groups many new applications should be 
For example it is predicted that over 250,000 
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swimming pools will be in use by 1960 
expected to be based on the use of vinyl! sheeting or glass- 


reinforced plastics for liners 


Society Activities 

The engineering societies continue to sponsor and pro 
mote engineering progress. Symposia and programs 
devoted to plastics have continued to increase in number. 
The establishment of standards for materials and speci- 
fications for products are rapidly being formulated and 
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established through the tireless efforts of many indi- 
viduals under the auspices of the several engineering so- 
cictics. 

The Society of Plastics Engineers is currently under- 
taking the preparation and publication of several books 
on the various aspects of plastics engineering. 

Educational programs at all levels are being initiated 
to promote better engineering and technology. The 
industry, through individual efforts and society activi- 
ties, 1S making every attempt to interest prospective stu- 
dents in engineering and science, and to improve the de- 
plorable lack of mathematics and science training in our 
high schools. 

The industry held the 7th National Plastics Exhibit in 
New York in June. From all indications, the spirit of 
enthusiasm and great public interest in evidence at this 
show insures a bright and prosperous future for plastics 
and plastics engineering 
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Are Engineers Underpaid? 


The Problem 7 


Tuts particular question presents a problem with in- 
numerable facets, and the subject matter should be, 
“Are Engineering Efforts Adequately Rewarded?”’ 

Having established a broader base for this discussion, 
we should define the particular group we are considering 

When we speak of an engineer, we are speaking of an 
individual who has attained, or possesses the faculties to 
attain, professional status. In engineering, this is re 
lated to that level where an individual, because of 
scientific training and experience, 1s capable of assuming 
the responsibility for design of a project. This will help 
us understand the complexity of this problem, since de 
sign is required for a small machine part as well as a 
large power-plant installation, and the degree of ability 
and responsibility for these two projects is quite different 

The rate of remuneration for a position will also vary 
from one company to another, in different parts of the 
country, and = similar positions in the same locality 
These discrepancies are generally dictated by need, 
since the rate of pay for engineering service is governed 
by the law of supply and demand, the same as any other 
commodity. 

One Founder Society recently proposed four different 
methods for evaluating engineering work. They also 
suggested several variations of the four basic methods, 
each of which was intended to give a similar answer 

Several years ago one state society recommended a 
minimum salary of $4000 per year, with no attempt 
to specify minimum salarics for successively higher 
grades of professional service 


Other Rewards 


There are, of course, some other rewards for engineering 
effort. The engineer has attained a moderately com 
fortable standard of living, and the rewards beyond 
these physical things cannot be overlooked. Number 
one is the satisfaction of his job. An engineer is an 
imaginative person who has the opportunity of express 
ing his thinking in a concrete manner. Having a pioneer 
spirit, he derives considerable rege from having 
created, or bettered, some item which benefits mankind 

Reward number two ts the engineer's freedom, being 
generally permitted to devise his own methods and create 
his own solutions for most of the work he performs with 
a minimum of restraint on his initiative 

Last, but not least, we should consider the opportuni 
ties afforded the engineer for management positions 
His mind has been trained to thoroughly analyze a 
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A panel discussion on the rewards of 
engineering, with a statistical analysis 


problem, logically select a method of solution, and de 
velop an accurate answer. This type of thinking ts 
extremely valuable to our modern complex business 
system where management ts looking for properly 
adjusted engineering minds to assume the responsibility 
of directing our vast industrial system 

Yet the engineers who succeed in reaching these higher 
levels of success are somewhat in the minority, due to one 
failing which engineers generally do not avoid, We 
have been trained both in our schooling and our ex 

rience that there is only one answer which gives the 
see result for any problem. This type of thinking 
tends to narrow our viewpoint and is not necessarily 
conducive to good management 


Supply and Demand 


Engineering services, as has been stated, are subject to 
the law of supply and demand. We all know that any 
thing in short supply tends to command a premium 
price. However, there ts a limit to the premium which 
will be paid for anything regardless of the demand 
When the price of any commodity becomes more than 
the purchaser is willing to pay, the demand begins to 
diminish, and engineering ts finding itself in this position 
Today's proble ms are more complicated than those of a 
few years back and, in general, the profession ts doing a 
better job than it did fifteen years ago. Both conditions 
have contributed to the increased cost of engineering 
but they do not account for the over-all percentage 
increase during the past fifteen years. We have been 
prone to excuse engineering inefficiency by the increased 
difficulty of the problem and the better job we have been 
doing. But we should not lose sight of the fact that 
the cost of engineering in terms of percentage of the total 
cost of the finished plant or pine ae has doubled, and 
even tripled in some instances 

In general, these points have been 
biased. This emphasis has been purposeful because our 
best method of improving our financial status 1s to 
appreciate the problems governing our present status, 
and to improve on those things which apparently are the 
limiting factors. This approach should, in tume, ob 
tain results satisfactory to all concerned 

Dan McQuaid, the cowboy engineer, as he classifies 
himself, has succeeded in equating this problem in 
true engineering fashion. Any position, engineering or 
otherwise, can be evaluated by the formulaV = A — S$, 
t.c., the value of any position is equal to the ability of 
the individual to produce, minus supervision. By 
transposing this equation and going back to our original 
definitions, we find our natural Capacity or inventiveness, 
less the supervision required, establishes the value of 
the work we do. Increasing the productivity or quality 
of our engineering effort will pened in greater reward 
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A Statistical Analysis’ 


Tue Engineers Joint Council and the National Society 
of Professional Engineers each have information that ts 
helpful in consideration of this question, and statistics 
are available from several other sources. It is important 
to keep in mind that the various methods used in col 
lecting the data when gathered, the differences in the 
size of the samples, and other factors will affect a true 
comparison of the results 


Other Professional Salaries 


The median income for several professions is shown in 
Table 1, while a 1951 survey of Da U. S. Dept. of Com 
merce gave the median income of physicians as $10,528; 
dentists $6501; and lawyers $6956. A 1954 report of the 
American Bar Association reports average net income of 
all lawyers as $7532 


Table | Median Income in Selected Professions’* 
Accountants and auditors $4022 
Architects 5580 
Chemists 4373 
Dentists 6232 
Engineers 

Acronautical 4451 
Civil 4515 
Electrical 4690 
Mechanical 4633 
Other 4534 
Lawyers and judges 6257 
Physicians and surgeons S115 
2805 


Surveyors 


“ Source 1950 Census, chart on “Professional Employment Statistics.’ 


The American Chemical Society reported in a sampling 
survey of 1950 income, a median of $3800, five years 
after BS degree; $6800 after fifteen years; $8300 after 
twenty-five years; and $9000 after thirty-five years of 
experience 

A survey by the American Institute of Architects 
disclosed a 1949 median income for beginning member 
practitioners of $5400, rising to $14,000 at the age of 
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Table 2. Engineers’ Income by Age Groups’ 


$ 730 
40 44 8100 
8700 
54 9300 
55 SY 10000 
60 64 10000 
65 69 10200 
70 9300 


Source: U.S. Dept. of Labor, Bureau of Labor Statistics, report on 
Employment, Education, and Income of Engineers, 1949-50 


In Table 2, engineers’ income ts shown according to 


age groups 
In comparing these statistics it 1s important to remem- 


Neichercut, American Iron and Steel Works, Denver, 
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ber the difference in employment practice in the different 
professions. Approximately 35 per cent of the lawyers, 
22 per cent of a pirsislane, and 8 per cent of all dentists 
are engaged in major salary positions. The architects do 
not report how many of their men are on salary positions, 
but they do report that the salary range for private em 
ployees started at $5000 at age 28 and ran up to $8000 at 
age 53. This compares with the range from $5400 to 
$14,000 for architects in self-employment. Engineers 
who are self-employed in the consulting business show an 
income of $10,700 which is $2300 higher than those in 
private industry. Engineers who are self-employed 
as the owners of businesses report an income of $14,700 
This is $6300 higher than the income received by engi- 
neers in private industry. This difference in salaries 
between persons in private employment and those em- 
sloyed by others exists in nearly all the learned pro 

Also, we must keep in mind the length and type of 
training required for each of the professions considered 
The Council of Dental Education reports that 27 per cent 
of the men admitted to dental school have four years of 
college work and 42 per cent have a master’s or other 
advanced degree 

The American Society of Mechanical Engineers, in 
1954, conducted a survey of its members asking them to 
report their income and their age shown in Table 3. 


Table 3. Mean Income of ASME Members, 1954 
Arith. Mean 


24 4700 
25 26 5400 
27-28 6000 
29-30 6600 
31-32 7000 
33-34 7700 
5-9 9§00 
40 44 12100 
45 49 14700 
50 54 1§100 
55 65 15900 
65 14900 


The arithmetical mean of the whole report is $9500. 
To compare this report with any of the other figures just 
reported is difficult, because this is a select group and 
not necessarily representative of all the engineers in the 
country. This mean compares with an over-all median 
of $8100 taken from a 1949-1950 survey by cighteen 
engineering socictics of members 35 years of age and 
over 

Engineers Joint Council in their 1953 report *‘Profes- 
sional Income of Engincers'’ have Poi wth: together in- 
formation that is more current than other reports and 
resented in a manner that is of interest to all engincers 
rf you wish to study this problem further this book will 
be an excellent source of information. The book con 
tains fifteen graphs showing the earnings of engincers in 
all branches of industry with the year of entry into the 


wep nee The graphs not only show the median salary 


out the upper quartile and the lower quartile 
The information in the table showing the carnings of 


This 


engineers in industry Is worthy of consideration. 


MECHANICAL ENGINEERING 


is a composite of all the other graphs and covers 295 
salary reports of 65,169 engineers. The median salary 
reported “ year of entry into the profession appears in 
Table 4. The upper and lower-quartile lines in this table 
begin close to the median and become more divergent 
as the length of service becomes longer 


Table 4 Salaries of Engineers in Industry by Year of 
Entry Into the Profession® 


Year Median 

1952 $4284 
51 4664 
50 4822 
49 5106 
48 5382 
47 5617 
46 
45 $540 
40-44 6593 
35-39 7714 
50-34 8043 
25-29 8792 
20-24 9158 
15-19 9399 
10-14 9126 

“Source: Engineers Joint Council, 1953 report, ‘Professional Income 


of Engineers 


Engineering Salaries in Industry 


A comparison of salaries by various industries will be 
helpful. The years 1940 to 1944 show the greatest 
number of engineers entering industry, and a comparison 
of salaries for this bracket only is shown in Table 5. 
The salaries given are median figures for the several 
industries reporting. 


Table 5 Salaries of Engineers by Type of Industry’ 
Median 
$6593 


Type of Industry 


Industry coral 
Chemical allied products 195 


Machinery manufacturing 6333 
Electric machinery 6990 
Transportation equipment 446 

7050 


Scientific instruments 
Metal, mining, and primary metal fabricators 6423 


Extraction of crude oil and gas 6757 
Miscellaneous services 440 
Orher industries 6736 
Civilian government 
Engineering education (teachers’ salaries only 4632 
Engineering education (total income 6148 


*Source: EJC 1953 report 


The table shows a salary difference by industry, rang 
ing ftom a high of $7440 in the transportation-equipment 
industry and also miscellaneous services to a low of 
$4632 for engineering educators. The median salary for 
all engineers in this report ts $6593. The most dis 
heartening fact to be revealed from this comparison ts 
the low salary of engineering educators. Even working 
part time at jobs other than teaching, their total income 
did not come within $400 of the median for all engineers 
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Civilian government engineers, carning $5827, were over 
$700 lower than the median. Both of these brackets 
should receive our careful attention and thought. 
[he salary differences shown in this age group are not an 
exception. A similar range of salaries would be shown 
for age groups other than the one discussed 


Ratio to Skilled Labor 


Of all the reports and statistics read in the preparation 
of this paper none was so disturbing as the comparison 
of the growth of engincers salaries’ with those of skilled 
labor. In 1939, professional engineers reported a me 
dian income for the newest engineers of $1590 incre asing 
to $6017 for the men with 35 to 39 years’ experience 
By the year 1943 the newcomer’s median had increased 
60 per cent to a salary of $2564. The 35 to 39-years’-ex 
perience man had increased to $6564 or only 9 per cent 
A 1953 report of EJC shows that the beginning salary of 
men entering the field in 1952 was $4284, an increase of 
69 per cent over the 1939 figure and 67 per cent over the 
1943 figure. The experienced man has realized a growth 
of salary to $9399, an increase of 56 per cent over 1939, 
and an increase of 43 per cent over 1943 

To appreciate how sertous this situation ts becoming, 
consider the criterion that a man’s salary should be 
twice the existing starting wage when he has had 15 to 
20 years’ experience. This amounts to an annual salary 
increase of 4.7 per cent ~ year! A curve of starting 
rates from 1920 to 1953 shows an ever-increasing rate -of 
pay from $1000 to the present of about $5000. A curve 
of double the starting rates after 15 years’ experience, de 
veloped from the first curve, will show a rate of increase 
in pay that is astronomical. Such increases could not 
be given without seriously affecting the economy of the 
country. The problem cannot be dropped here even if 
the projected salary is beyond present standards, be 
cause the experienced engincer must be protected and the 
new engineer must be shown rates of salary increase that 
are in keeping with other professions. If we cannot do 
this we will not continue to attract the quantity and 
quality of men demanded by industry 

The new engineer, in 1940, received a salary that was 
65 per cent of the pay of the skilled workers. The engi 
neer with 15 years’ experience in 1940 was receiving a 
salary 1.95 times the pay of skilled workers. In 1951 
the 15-year man was getting only 1.25 times the pay of 
skilled workers while the one-year man was getting 
0.70 times the pay of skilled workers. The one-year 
man had actually improved his relationship 7.6 per 
cent 

The engineer with § years’ experience took the worst 
beating. In 1940 his relationship was 1.20 and by 
1951 1¢ had dropped to 0.94 or a loss of 21.6 per cent 
[his same engineer with five years’ experience in 1940 is 
the man with 16 years’ experience in 1951. If the in 
crease in skilled workers’ wages is about the same as the 
increase in cost of living, then this engineer has not in 
creased his purchasing power in 1] years of labor. 
Engineers should take a careful look at this ever 
narrowing gap between the wage scales of skilled and 
semiskilled workers and their own salaries 


Education and Compensation 


Further education and training seem to be one way 
that engineers can promote themselves financially and 
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advance to jobs in their company with more prestige. 

The figures in Table 6 show that engineers have the 
highest pay of all the sciences reported and at the same 
time the lowest percentage of PhD’s in their respective 
fields. If the young engineer has the means of inclina- 
tion toward further education he will be well repaid 
for the time spent in gaining this additional training. 
Many companies are encouraging their men to continue 


Table 6 1948 Median Income of Scientists With PhD's, and 
Per Cent in the Field Possessing PhD* 
Per Cent 
Median in Field 
All fields $7070 62.4 
Chemistry 6880 78.4 
Engineerin 8000 33.3 
Physics << 7350 70.7 
Earth sciences 7780 63.7 
Agriculture 6670 55.9 
Biology 6250 75.9 
Fields related to medicine 6850 46.7 
Mathematics and statistics 7350 83,2 
Psychology 7940 93.8 


* Source: U.S. Dept. of Labor, Bureau of Labor Statistics Bulletin, 


Employment, Education, and Earnings of American Men of Science.’ 


their training, with some companies paying all or part 
of the tuition costs. 
Management and its related functions also attract 


engineers. A survey of 900 top executives disclosed that 
45.5 per cent had a major acesiandl background in 
engineering and science. It has been further estimated 
that 60 per cent of all engineers are engaged in adminis- 
trative work 20 years after graduation. One of the 
reasons that the engineers’ top salaries level off in the 
older age brackets is that many of the outstanding men 
leave engineering and move to administrative positions. 
If you feel that this is the road you will follow, then 
you must develop the techniques and talents that make 
for a successful executive. 

The professional development of the engineer who 
wishes to grow must not be neglected. If you are not 
registered, then you must take this important step. 
If you are registered, then you should use your seal and 
display your certificate. Belonging and participating in 
the activities of a national society will develop profes- 
sional attitudes that will assist you to mature in the 
correct direction. 

Personality development of the engineer who wishes 
to get ahead should not be neglected. A good per- 
sonality is an asset that no one can afford not to ole. 


Some Conclusions’ _ 


On tHe surface it would appear, based on annual 
income averages, that the legal and medical professions 
In areas receive a greater Compensation equally 
important services than the engineering profession. 
Therefore, by this comparison, the engineer ts generally 
underpaid. This situation should, of course, be tem- 
pered by local standards with some consideration given 
to the fact that part of each engineer's compensation 
is not received in the form of monetary reward but in 
the form of monumental accomplishment, personal sat- 
isfaction, and kindred community spirit 


Relation to National Economy 


However, before a conclusion ts reached in this regard, 
some important factors in connection with our national 
economy should be considered. ‘The true test of any 
system ts the ability of that system to defend itself in the 
marketplace!’" And upon this premise we must agree 
that as a nation we must have the benefit of a world 
market to absorb our full peacetime production, as we 
have not yet developed a successful system of economic 
perpetual motion. In order to have this market and 
maintain it, we must be competitive in the creation of 
engineering products. In a rather feeble attempt to 
meet this requirement we are currying a very dangerous 
wractice. In many cases we are compromising quality 
he quantity, in a high-class game of “economic Russian 
roulette."" We know our competitors have greatly in- 
creased their supply of technical personnel and produc- 
tion facilities in recent years. This has been done with- 
out noticeably raising their standard of living. These 


*By Ralph Witherow, Stearns-Roger Manufacturing Company, 
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factors represent a rather serious situation and tell us 
that if we hope to maintain an economic balance in a 
highly competitive world market, we are going to have 
to put our own house in order. The solution to this im- 
pending problem seems to be opposed to the general 
premise of this paper, that engineers are underpaid. 
The following facts are offered for your consideration 
and study: For the past ten years we have experienced an 
ever-increasing spiral of inflation from which individu- 
als have benefited less and less. As you know, labor costs 
have continued to rise, and material costs have continued 
to rise as a direct result, but as an end result, the cost 
of living has reached an all-time high. 


Increasing Standard of Living 


In many respects, we resemble the children of Babylon, 
building a tower far out in space whose proportions are 
exceeding the wildest imagination of its founders. As 
you well know, we have just witnessed the inceptior of 
another round of increases which will affect people at 
every level one way or another. In short, we are going 
to build our tower somewhat higher but we are not 
going to fortify its foundation with a stable national 
economy. As engineers, every one of you knows better 
than that. Our ever-increasing standard of living 1s 
very quietly pricing us out of a world market. This high 
standard of living amounts to a veneer of convenience to 
which we have become accustomed and which we have 
accepted as a necessity, but we must not continue to 
pursue the dictates of our personal wishes and desires 
while ignoring our national economy. With these 
exceptions we have established that, by and large, engi- 
neers are underpaid. We have also agreed that engineers’ 
compensations are many and diversified. 
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Briefing the Record 


Abetracte and Comments Based on Current Periodicale and Events 


J. J. Jaklitsch, Jr., Editor 


Superstrong Magnet 


A REVOLUTIONARY and potentially superstrong magnet 
has been created with invisible iron ‘‘dust’’ by General 
Electric researchers. 

Dr. T. O. Paine, of the company’s Instrument Depart- 
ment at Lynn, Mass., told the American Association for 
the Advancement of Science that the unique properties 
of this magnet are achieved by precisely controlling the 
size and shape of individual iron particles so small that 
there are more than a billion billion in a pound. 

Speaking at the annual Citation Dinner sponsored by 
the Industrial Science Section of the AAAS, held re- 
cently, in New York, N. Y., Dr. Paine said that, theo- 
retically, the ultrafine particle iron magnet can be made 
ten times stronger than the best available magnets 


Already experimental magnets have been made equal to 
the strongest commercial magnets, he added 
High light of the dinner was a citation, presented by 


Manipulating this compasslike torque tester, Dr. T. O. Paine 
records the characteristics of the new permanent magnet 
material announced by General Electric 
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Iron “dust,” used by General Electric to make a revolutionary 
permanent magnet, is shown as it appears under the powerful 
electron microscope, magnified 100,000 times. Each of the 
ultrafine, elongated iron particles is a separate magnet, so small 
that there are more than a billion billion in a pound. The new 
material derives potential superstrength and unique versatility 
from the researchers’ ability to “break up” the magnetic log 
jam, /eft, and line up the minuscule iron particles, right, to 
achieve optimum strength. 


Dr. A. T. Bonnell, section secretary, to E. E. Parker, 
Instrument Department general manager, calling the 
development ‘‘one of the major taal sane in indus 
trial science in 1956.’" Dr. Bonnell is vice-president of 
Drexel Institute of Technology. 

“The new magnet,’ Mr. Parker said, ‘‘will result in 
electric instruments that are smaller, lighter, more 
accurate, and more rugged, making possible significant 
advances in instrumentation. It will help us make 
better photographic exposure meters, aircraft instru 
ments, and other products using permanent magnets 

“This development opens whole new vistas to the 
design engineer because the iron particles can be em 
bedded in plastics, metal, rubber, or glass. The magnets 
are casily machined, drilled, tapped, soldered, and 
molded precisely into any desired shape. 

“Ordinary iron is used in the form of submicroscopi: 
clongated particles to make the new magnet. This leads 
to another far-reaching benefit, the saving of strategic 
metals like nickel and cobalt -heavily used in making 
most magnets. Elimination of cobell makes possible 
the application of magnets in nuclear reactors, where 
magnets containing cobalt cannot be used because of high 
induced radioactivity. 

‘Several years of close co-operation between scientists 
at the Instrument Department and the company’s Re 
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search Laboratory in Schenectady, N. Y.,"’ said Mr. 
Parker, ‘‘gave us the research depth to ‘break through’ a 
scientific frontier that has been a world-wide goal for 
many years 

In his talk Dr. Paine said that the magnetic and me- 
chanical properties of this material can be controlled pre- 
cisely. Not only can the qualities of available magnets 
be duplicated, but we can achieve characteristics pre- 
viously unattainable, he added 

As in the case of most new developments, said Dr 
Paine, ‘the full impact can be measured only in retro- 
spect." Meanwhile, he stated, work will continue 
toward the theoretical limit of magnetic energy. 

The citation presented to General Electric by the 
AAAS is awarded to companies responsible for practical 
industrial application of basic scientific discoveries 


iron Crystal Whiskers 


Onn of modern science’s oddities —highly pure and 
perfect metal crystals known as 
enabling scientists at the Westinghouse Research Labora- 
torics in Pittsburgh, Pa., to gain new insight into the 
enormous forces which bind atoms together. 

In a paper delivered during the recent New York 
meeting of the American Association for the Advance- 
mene of Science, Dr. R. L. Eisner, Westinghouse research 
sm described a new technique for evaluating these 
orces by measuring the tensile strength of mw ee of 
iron and silicon, 

Dr. Eisner’s technique is one of the most accurate 
methods known for pulling apart the tiny crystals and 
measuring directly the a mplied stress and the amount of 
strain they undergo. Picckie, delicate equipment is 


required, Dr. Eisner said, because the tiny strands of 
metal may be 40 millionths of an inch or less in diameter 

about one hundredth the thickness of a human hair. 
Use of the method has cast new light on the nature of 
the interatomic forces which give all metals their 
ultimate strength 


are measured 
Forces of more than 
half a million pounds oer square inch have been measured in a 
device developed by 

Research Laboratories. 


Interatomic forces in an iron crystal “whisker’ 
by stretching the tiny strand of metal. 


Ir. R. L. Fisner of the Westinghouse 
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“In whiskers, a metal exists in a perfect condition,’’ 
Dr. Eisner said. ‘‘In contrast, any ordinary piece of 
metal contains countless millions of 
fections. Under stress, it is these imperfections which 
govern how and when the metal will break. They 
mask any attempt to measure the much larger forces 
which hold the metal atoms themselves together. 

‘By conducting tensile tests on whiskers, where these 
imperfections do not exist, we can pull the individual 
atoms far enough apart, without breaking, to get a 
measure of the interatomic forces. This enables us, for 
the first time, to check modern theories of interatomic 
forces.”’ 

In Dr. Eisner’s whisker experiments, only a small 
force—less than one hundredth of an ounce —1s required 
to pull the average whisker apart. This force, which 
must be petro and measured with unusual accuracy, 
is obtained by a light-weight pendulum about 12 ft 
long. The whisker is ‘‘clamped"’ between the bob of 
the pendulum and a special ‘‘take-up'’ screw. As the 
screw is tightened, the whisker pulls the pendulum from 
its vertical position. Each millionth of an ounce of pull 
displaces the handling pendulum exactly the same 
amount—about 0.0001 in. 

The stretch of the tiny whisker is measured by reflect- 
ing a beam of light from flat optical mirrors attached to 
the clamps at each end of the whisker, to form an *‘inter- 
ference pattern.’ As the whisker stretches, the mirrors 
move and cause changes in the pattern similar to the 
changing ‘‘rainbow"’ colors seen in soap bubbles or thin 
films of oil. These changes are electronically amplified 
and analyzed to disclose the amount of stretch. The 
technique accurately measures changes in whisker length 
down to less than one millionth of an inch. 

“Our experiments reveal considerable data about 
interatomic forces,’’ Dr. Eisner said. ‘‘We have found 
that, freed of the limitation imposed by impurities and 
imperfections, these forces give iron a strength of more 
than half a million pounds per square inch. 

‘Whereas in ordinary steel the itperfections cause it 
to flow and deform at one-tenth its ultimate strength, we 
have found no such ‘‘plastic’’ deformation when inter- 
atomic forces only are involved. Even the elastic limit 
of ‘soft’ metals such as tin in the perfect structural state 
is at least ten times the maximum in the best steels in 
common use today. 

‘We think we are beginning to understand the origin 
of these interatomic forces which ‘glue’ atoms so tightly 
to one another. Our plan is to try our experiments on 
the very simplest bared rest in order to gain additional 
data which, we hope, will verify our theoretical con- 
clusions. Such an understanding, we feel, is a necessary 
first step toward some day making use of these enormous 
forces in the new and better metals of the future.” 


Titanium Industry Review 


For the six-year-old titanium metal industry, the year 
1956 was characterized by steeply declining price curves, 
record-shattering production volume, and very heavy 
capital equipment commitments to more than double 
production in 1957, according to T. W. Lippert, Manager 
of Sales and Technical Service, Titanium Metals Corpora- 
tion of America. The industry also established new 
high levels of metallurgical quality, greatly expanded the 
recycling of mill scrap, and initiated production of heat- 
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This all-titanium J-57 compres- 
sor rotor is now in production 
at the Pratt & Whitney Aircraft 
Division of United Aircraft 
Corporation for advanced high- 
speed jet airplanes. Titanium 
blades, disks, as well as other 
titanium jet-engine compo- 
nents have shown outstanding 
performance under the severe 
‘test of flight operations. 


treated alloy sheet of unprecedented strength, size, and 
gage uniformity 

Production of finished mill shapes, in 1956, totaled 
10,600,000 Ib which was about 25 per cent higher than 
the most optimistic first-of-the-year estimates. The mill 
products had an estimated market value of $130,000,000 
The record year was particularly impressive in that there 
was a four to six-week interference in rolling operations 
caused by the mid-summer steel strike. 

To support the 1956 production of 10,600,000 Ib of 
finished mill products required output of about 23,000,000 
Ib of ingot metal. This, in turn, consumed some 20,000,000 
lb of the pure basic raw material, titanium sponge. The 
difference of 3,000,000 Ib represented the weight of alloy 
additions and recycling of titanium scrap. 

Total sponge metal production, in 1956, jumped ahead 
to about 29,000,000 lb, some 9,000,000 Ib more than was 
required to support finished metal shipments. This 
excess sponge, of about $28,000,000 estimated market 
value, was blotted up by in-plant inventory build-ups 
and some Governmental contractual purchasing. 

Four melters and processors of titanium metal con 
tinued to dominate the market -Titanium Metals Cor 
poration of America; Rem-Cru Titanium, Inc.; Mallory 
Sharon Titanium Corporation; and Republic Steel Cor 
poration. Two newcomers started operations in 1956 
Oregon Metallurgical Corporation at Albany, Ore., 
initiated an ingot melting facility; and Harvey Machine 
Company, Inc., Torrance, Calif., also started ingot fur 
naces to melt extrusion rounds. For the sponge metal, 
the major producer was Titanium Metals Corporation of 
America; others ranged in probable order of output were 
E. I. du Pont, Electro Metallurgical Company, Cramet, 
Inc., and Dow Chemical Company. 

Sizable expansion plans were announced in 1956 by 
Titanium Metals Corporation of America and du Pont. 
The year’s most significant regrouping of companics was 
the joining of Republic Steel Corporation and Cramet into 
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an integrated operation, which was announced in June, 
1956. Late in 1956 National Distillers Products Corpora- 
tion announced plans for building a 5000-ton per year 
sponge plant at Ashtabula, Ohio, and Kennecott Copper 
Corporation and Allied Chemical and Dye Corporation 
announced the formation of a joint subsidiary to produce 
titanium metal. Also, of major significance was Tita 
nium MetalCorporation’s purchase, late in 1956, of a plant 
at Toronto, Ohio, which will be reconstructed as the 
industry's first facility for rolling and forging titanium 
exclusively on specially designed equipment. 

The industry continued its dramatic downward pric 
trend in 1956. Titanium Metals Corporation initiated 
an over-all 6 per cent reduction in mill-product prices on 
May 15 and followed with another 6 per cent reduction on 
December 3. On May 15 Titanium Metals dropped the 
sponge price 20 cents per lb to $3.25; on July 2 du Pont 
further reduced the price to $3; and on December 5 du 
Pont again reduced the price by 25¢ to $2.75 per lb 

The titanium producers have doubled and redoubled 
production in the past six years at a pace unparalleled in 
the metals industry. The firm goals set for 1957, how 
ever, represent a spectacular challenge of a 135 per cent 
increase. About 23,000,000 Ib of mill products are sched 
uled for 1957 delivery, having an estimated value in 
excess of $200,000,000. Sponge production estimates for 
1957 range between 50,000,000 Ib and 56,000,000 Ib, 
cither quantity being quite adequate to take care of 
melting requirements. 

Japanese imports of sponge into the United States 
Pn 3,500,000 Ib during 1956, which was over three 
times 1955 shipments. It is expected that imports will 
step up to an even higher figure in 1957, as deliveries are 
made under a sizable barter agreement with the Com- 
modity Credit Corporation, 

The year was marked by growing interest in titanium 
usage for nonmilitary items, with the electronic and 
chemical-processing industries particularly active, In 
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military items, actual service performance is greatly ex- 
ceeding expectations. Practically all advanced aircraft, 
jet engines, and guided missiles are employing large 
quantities of this strong, lightweight, and corrosion- 
resistant metal, particularly in those areas subject 
to high heat. 

All commercial producers of titanium sponge continue 
to favor the use of either magnesium or sodium as reduc- 
ing agents in the extractive process. As production 
mounts and know-how increases these conventional 
woduction methods are performing better and better, 
Poth cost-wise and quality-wise. The industry, how- 
ever, continues its active search for a revolutionary new 
extractive procedure having possibilities of very low 
costs 


Titanium Head Shapes 


Tue widespread use of titanium was brought a step 
closer when the Lukens Steel Company announced re- 
cently that for the first time in history a “‘head of solid 
titanium was formed without the use of costly dies and 
stamping equipment.” 

Head shapes are used in a variety of industrial equip- 
ment to close up the ends of cylinders. Titanium, one 
of the most corrosion-resistant of all metals but seill 
largely in the developmental stage, hitherto has been 
used chiefly in the aircraft industry 

Bue by forming a titanium head using highly versatile 
spinning equipment in the crucial stages, Lukens has 
broken a major cost barrier on the way to broadening the 
use of titanium, notably in the chemical and other process 
industrics. Prior to Lukens announcement, titanium 
heads were made only with dies which had to be in 
dividually buile for each variation in size and shape 

In a research program conducted jointly by Lukens 
and Rem-Cru Titanium, Inc., a Rem-Cru A-55 commer 
cially pure titanium plate was placed on a spinning ma- 
chine and worked at a minimum temperature of 600 F. 
Che plate had previously been heated under close tempera 
ture control at 1400-1450 F. Then with standard equip 
ment an elliptical-shaped head was spun 16 in. in diam and 
'/, an. thick 

Initial tests were successfully completed at the com 
pany Coatesville plant. 

After further tests the titanium head will be shipped 
to Rem-Cru's plant in Midland, Pa., for further expert- 
mental work 


Turbine Overspeed Test Facility 


CONsTrRucTION of a $2,500,000 Iverspeed Test Facil- 
has been started by General Electric Company's 
Large Steam Turbine-Generator Department. 

The new test building will occupy some 8700 sq ft of 
space and will be used to spin steam-turbine rotors and 
generator rotors —which can weigh as much as 185 tons 
at some 170 to 200 per cent above their normal speed of 
rotation, The test facility will be used to evaluate the 
effects of abnormally severe operations on the material 
properties and design features of the rotors during their 
performance. 

In the center of the building will be a §7-ft-long, con- 
crete cylindrical test chamber with an inside diameter of 
16 fe. The walls of the cylinder will be constructed of 
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14 ft of reinforced concrete. An additional 1'/,-in. stecl- 
plate sleeve will line the inside of the cylinder. 

A §-ft-thick concrete wall will seal off one end of the 
overspeed test chamber, while a sliding steel door 4 in. 
thick will cover the entrance to the chamber when a unit 
Is being tested 

The turbine or generator rotor to be tested will be 
placed inside the 16-ft-diam hollow section of the test 
chamber. The rotor will rest on bearing stands which 
are attached to a specially constructed type of railroad 
car which can be easily moved in and out of the cham- 
ber. 

The rotor will be spun through breakaway couplings 
and gears attached to a §000-hp turbine. 

A 1500-hp braking turbine will be used for decelera- 
tion purposes. Steam at 380 psig at 710 F will be used 
to drive the turbines 

Turbine or generator rotors scheduled to be tested will 
be brought into the test facility on railroad cars, and a 
bridge crane will transfer the rotor to the test car. 

Operators of the test facility will be shielded during 
Operations in one corner of the drive-turbine room by a 
concrete wall one foot thick. This ts in addition to the 
5§-ft-thick concrete wall closing off the test cylinder from 
the drive-turbine room. 

A closed-circuit television system will provide the 
operators with a view of the interior of the test cylinder 
during tests 


Steam-Generating Unit Analyzer 


AN ELECTRONIC system designed to analyze the opera- 
tion of a giant steam-generating unit in a few hours has 
been developed jointly by The Babcock & Wilcox Com- 
pany and the Bailey Meter Company. 

By means of “‘sensing’’ elements linked to analog 
scanners, the system can probe hundreds of different 
boiler locations. At the touch of a button, it begins 


Basic components of Electronic system designed by The Bab- 
cock & Wilcox Company and the Bailey Meter Company to 


analyze operation of steam-generating boilers. Scanners, 
four units on steel frames, gather data from sensing elements 
located at different parts of boiler. ‘‘Digitizer,”’ at operator's 
back, receives data from scanners, converts them from electrical 
values to digits. Upper cabinet, center, stores data and feeds 
them to perforator (top). Tape is then fed into teletype ma- 
chine (not shown), which transmits data to computer at distant 
point. Lower cabinet in center is synchronizer, which directs 
operation of scanners and acts as control center for system. 
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gathering such data as temperature, pressure, and gas 
composition. Complex electronic devices, operating 
without human guidance, then sort the information, 
supplement it with preset figures, and punch it in code on 
continuous tape. 


Tape Readings Fed to Computer 


Tape readings are transmitted by teletype to New 
York City, where B&W has a large electronic computer. 
Translated automatically into code suitable for com- 
puter use, the information is processed mathematically 
and transmitted back to the boiler site for application 
by engineers and technicians 

The new system has been developed to help engineers 
determine quickly and economically such boiler problems 
as sources of heat losses, the most efficient types of fuels, 
and when and where to remove combustion waste de- 
posits. 

Emphasizing the need for a method of correcting 
material or operating faults promptly, B&W authorities 
pointed out that boiler malfunctions and abnormal fuel 
consumption may continue for weeks under ordinary 
trouple-shooting methods. They said that the system 
also represents an effort to conserve critically short en 
gineering manpower by reducing the number of person- 
nel and the amount of time required to conduct boiler 
analyses 

The ‘‘brain"’ of the system is a centrally located elec- 
tronic co-ordinating unit developed at the B&W Re- 
search Center at Alliance, Ohio. A special “scanning” 
device created by the Bailey Meter Company of Cleve 
land, Ohio, makes it possible for the system to gather 
data from widespread points of a boiler. Each scanning 
unit collects information from 25 different sensing ele 
ments. 

Any number of these devices may be hooked up with 
the system, depending on the quantity and location of 
points from which information ts desired. 


This is one of manual data-gathering tasks which may be 
eliminated by new electronic system designed by Babcock & 
Wilcox and Bailey Meter Company to analyze steam-generat- 
ing boiler operation automatically. Here, at West Penn 
Power Company's Springdale, Pa., station, B&W engineers 
use water-cooled probe to take gas temperature of boiler. 
Process must be repeated many times to obtain average read- 
ing. New electronic system is designed to arrive at same 
conclusions in a fraction of the time—and thereby release 
critically short technical manpower for other engineering 
work. 
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Recently the system underwent performance tests at 
the West Penn Power Company's Springdale, Pa., station, 
where it was used to gather data from 140 locations of 
boiler number 88 

Potentials of the new equipment will be more fully 
realized, B&W officials believe, when it ts applied to the 
first of three steam-generating units of a new type being 
buile by B&W on the American Gas and Electric Com 
pany power system. This unit, located at the Ohio 
Power Company's Philo plant, near Zanesville, Ohio, will 
utilize the highest steam pressure and temperature ever 
employed in the commercial production of electric 
power. 

Data will be gathered from 500 different locations 

of the Philo unit, compared with 140 at Springdale 
Successful operation of the system on this unit, BAW 
officials feel, will conserve both manpower and money 
during the boiler’s ‘‘proving-out’’ stage, and provide 
performance data of a type that was unobtainable in the 
past. 
Spokesmen for the Bailey Meter Company, which 
plans to make the new equipment available commercially 
if it proves successful, said that the system has been de 
signed primarily for the analysis of large steam-generat 
ing units. They added, however, that it should be 
adaptable to smaller boilers or boiler elements, and 
capable of being moved readily from one boiler to 
another 


Future Tests 


In future tests, officials of the two companies revealed, 
the system will be applied not only to boilers, but to a 
broad range of equipment used in conjunction with 
them 

They said that the system may shed new light, for ex 
ample, on the combined operating efficiency of turbines 
aa auxiliary equipment used to produce and distribute 
electric power 


instrument readings 
& Wilcox Company 
and Bailey Meter Company hope to eliminate with new elec- 
tronic system they have developed to analyze steam-generating 


Laborious, expensive process of loggin 
manually is one of many tasks Babcoc 


boiler operations electronically. This B&W engineer, work- 
ing in boiler control room of West Penn Power Company's 
Springdale, Pa., station, must constantly check dozens of 
instruments and log their readings for five-hour stretch; 
processing these data for application to boiler takes additional 
days. New system is designed to gather data and process 
them in a few hours. 
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450,000-Kw Generating Unit 


Tue Philip Sporn Plant has been selected as the site 
for the second of two 450,000-kw clectric-power-generat- 
ing units-—-largest in the world, it was announced re- 
cently 

The Sporn Plant ts on the American Gas and Electric 
Company System at Graham Station, W. Va., and now 
has a generating capacity of 600,000 kw. It 1s jointly 
owned and operated by Appalachian Electric Power 
Company and Ohio Power Company, AGE operating 
subsidiaries 

Like its AGE System sister unit, which is being built 
by Indiana & Michigan Electric Company on the Wabash 
River in Sullivan County, Ind., the new Sporn unit will 
be 73 per cent larger than any power-producing unit 
operating today 

Construction would be undertaken carly this year and 
completion is scheduled for late 1959. Cost of the proj- 
ect has been estimated at $58,000,000 

With a capacity equivalent to more than 600,000 hp, 
the unit will be theoretically capable of supplying all 
the residential electric requirements of a city with a popu- 
lation of 4,000,000 

It will utilize close to 3,000,000 Ib of steam per hr at 
the above-critical pressure of 3500 psi, a steam tempera- 
ture of 1050 F, and it will consume 1,300,000 tons of 
coal yearly 

At present, Sporn Plant ts the largest power station on 
the AGE System and the largest in West Virginia. It 
has four identical 150,000-kw units, the firse of which 
was placed in operation in January, 1950, and the last in 
February, 1952 

Completion of the new unit will raise the plant's 
capability to 1,050,000 kw. At present, only two pri 
vately owned power plants in the world have capacities 
in excess of 1,000,000 kw. Like the Sporn Plant, they 
also are located on the Ohio River: the 1,290,000-kw 
Clifty Creek Plant at Madison, Ind., and the 1,075,000 
kw Kyger Creck Plane at Cheshire, Ohio, a few miles 
downstream from the Sporn Plant. 

The new Sporn unit and its sister unit on the Wabash 
represent the final 900,000 kw of new power production 
facilities in the AGE System's recently announced $700- 
million five-year expansion program. This expansion, 
extending from 1956 through 1960, will include the ad- 
dition of 2,885,000 kw of new capacity and will raise the 
AGE System's total capacity to almost 7,000,000 kw by 
the end of 1960 

Upon their completion it is expected that both units 
will show an improvement of 5 per cent in thermal ef 
ficiency over the world's best unit to date, as well as a 
7'/» per cent improvement in capital cost per kilowatt of 
generating capacity. The latter will be brought about 
hy economies due to larger size of unit, higher turbine 
speed, space reduction, elimination of boiler house, and 
many other factors. While these units will be capable 
of producing twice as much electric power as the largest 
sized unit now under construction on the AGE System 
225,000 kw--the space they require ts only approx 
mately one-third larger 

General Electric Company will build the turbine 
generator for both 450,000-kw units, which will be 
cross-compound in design. The Babcock & Wilcox Com- 


pany will build each unit's 23-story boiler, which will be 
of outdoor design and will exhaust to a stack with 
a height of more than $00 ft 
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Extending through nearly four miles of rural Texas area, this 
schedule 40 Alcoa aluminum pipeline was buried completely 


devoid of protective coatings and anodes. The pipe runs 
through soil ranging from sand and gumbo to salty marsh. 
Alcoa is counting on the high corrosion-resistance of alumi- 
num pipe to deliver long, efficient, low-cost service. 


Aluminum Gas-Carrying Pipeline 


INSTALLATION Of major aluminum, gas-carrying pipe- 
line that resists corrosion without costly external pro- 
tection was completed recently by Aluminum Company 
of America. 

The big pipeline, 8 in. in diam and 20,000 ft long, 
tanks as the largest, longest unprotected aluminum gas 
transmission line now in service. It was installed by 
Lavaca Pipe Line Company as part of the gas transporta- 
tion system servicing Alcoa's Point Comfort, Texas 
operations. 

Extending through nearly four miles of rural area, the 
schedule 40 pipe is buried in soil ranging from sand and 
gumbo, to salty marsh. Completely devoid of protective 
coatings and anodes, the aluminum line is shielded only 
by electrical insulation at certain flanged joints. Anodes 
will be installed on test sections, however, to provide a 
detailed study of their effectiveness. 

Alcoa is counting on the high corrosion-resistance of 
aluminum pipe to deliver long, efficient, low-cost service 
Performance of the pipeline is expected to confirm 
dramatically the light metal’s suitability for tough oil 
country use, 

Normal procedure for steel pipe, buried under similar 
conditions, calls for a protective coating and complete 
swathing in wrapping material to guard against corro- 
sion. Leading authorities also advise the use of cathodic 
protection as an additional barrier against external 
corrosion of steel pipe 

Elimination of these costly protective measures 1s 
expected to boost the already growing demand for alu 
minum in the petroleum industry. 

Lavaca Pipe Line workers, installing the aluminum 
line, joined 40-ft lengths using the argon-shielded 
tungsten arc and consumable clectrode welding methods. 
The aluminum pipe was extruded at Alcoa's Lafayetce, 
Ind., works. Gas flows through the new aluminum line 
at a pressure just under 500 psi to help meet the mounting 
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To install the line, Lavaca Pipe Line workers joined 40-ft 
lengths of aluminum pipe using the scanned tungsten 
arc and consumable electrode welding methods. The pipe 
was extruded at Alcoa's Lafayette, Ind., works. The 8-in- 
diam, 20,000-ft-long pipeline is the longest, largest, unpro- 
tected aluminum gas transmission line now in service. 


fuel needs generated by the expansion program under way 
at Alcoa's Point Comfort operations. The line has been 
tested at 800 psi and has a calculated bursting pressure of 
1500 pst. 


Supersonic Safety Glass 


Siticone rubber, since its development 12 years ago, 
has been the accepted material for frames, cushions, and 
seals around aircraft and other “‘extreme temperature 
room" windows. Now inside the window itself 
Specifically, it serves as the center layer in “‘safety glass’’ 
windshields for supersonic aircraft 


After a few minutes at 375 F, the plastic interlayer in con- 
ventional safety glass, /eft, softens, bubbles, and oozes out the 
panel edges, robbing the laminate of shatter-resistance. 
Panels based on Silastic Type K Interlayer, right, however, 
remain clear and shatterproof even after hours at a temperature 
of 375 F. 
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The new silicone rubber, known as “‘Silastic Type K 
Interlayer,’’ was developed by Dow Corning Corporation 
in conjunction with the Wright Air Development Cen 
ter. 

Development of Type K Interlayer goes back over 2 
years ever since it became evident that plasticized 
polyvinyl butyral, the conventional safety-glass inter 
layer, would not withstand the intense frictional heat 
generated by potential aircraft speeds 

Above 180 F, for example, the conventional interlayer 
softens, evolves gas bubbles, and rapidly loses shear 
At the other end of the scale, temperatures 
65 F render it almost as brittle as glass 


strength 
in the range of 


itself. At either extreme, conventional interlayer mate 
rial is unable to prevent glass from shattering tf rag 
crac ked 


Laminated windshields made with Silastic Type k, 
on the other hand, retain full strength and clarity at 
temperatures ranging from —6§ to over 350 I At up 
to 160 F they have somewhat less shatter-resistance than 
the conventional laminate, but the strength of the con 
ventional plastic interlayer falls off so sharply above 160 care. 
F that at 200 F the new silicone 1s more than twice as hee 


strong 

In the uncured stage, Type K is a soft, plastic, and ex 
tremely tacky sheet, calendered between layers of poly 4 
ethylene-coated paper. Readily flowable under pressure, P 
it requires no bonding adhesive. When laminated and 
cured under pressure in either flat or curved ‘‘glazings,’’ it 
forms a tough rubbery interlayer with excellent optical 
properties. Haze and distortion are minimized, and a 
high order of transmittance is obtained over the entire 
In a few words, the new rubber ts truly 


spectrum 
transparent 

Availability at present is limited, but larger-scale 
manufacturing facilities are under construction at Dow 
Corning. 

Lamination of the material within windshield glass ts 
being done by Libby-Owens-Ford Company, Toledo, 
Ohio, and Pittsburgh Plate Glass Company, Pittsburgh, 
Pa., both of whom have techniques for 
laminating finished glazings 


Demonstration sample illustrates transparency, elasticity, and 
mechanical strength of Silastic Type K Interlayer for “super- 
sonic safety glass.” Ordinarily, the soft, tacky uncured stage, 
left—calendered between layers of polyethylene-coated Kraft 
»aper—is simply laid between panes of glass and cured under a 
beat and pressure to form a single, shatterproof panel. 
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Automatic Riveting Machine 


AN ELECTRONICALLY tape-controlled riveting machine 
is automatically mass-producing 20-ft-long fuel-sealed 
wing segments at enkous Aircraft, Inc., Hawthorne, 
Calit 

With the machine production has been increased 400 
per cent through use of the automatic riveter, It re 
quires only one a pcg who stands by, push button in 
hand, to start and stop the machine when necessary 

The machine permits fuel-sealed slug rivets to be driven 
automatically without using soft metal sleeves or fuel 
sealant compounds. This was made possible by applica- 
tion of detail tools and techniques developed at Northrop 
to a Drivmatic Riveter (Model G-39 ACV) manu- 
factured by General Riveters, Inc., Buffalo, N. Y. 

Setup of the complex device is accomplished by sight 
ing in a ‘master part’’ with a transit or sight level. 
Each rivet hole ts thus located to pinpoint accuracy, and 
the machine's three tapes are then punched with data 
corresponding to the positioning and cycling require 
ments according to indicators located at the edge of 
the tape. The holes are punched in opaque 35-mm film 
(du Pont Kronar film ) they allow a small bright light 
to activate photoelectric cells beneath the tapes 

‘Black boxes"’ on either end of the machine's carriage 
each contain a tape to control transverse travel of the 
vart. A large black box contains a tape to control 
ongitudinal travel of the carriage and to actuate the 
automatic riveting sequences 

On the latter tape as many as seven rows of holes, 
each controlling a different operation, may be punched 
across the tape 

The electronic eye, which controls location of the 
drilling head over the rivet location, is flanked on either 
side by sensing eyes which shut off rapid transverse in 
anticipation of the inertia of the three-ton carriage when 
the punched hole passes over the sensing device. Thus 
the holes are drilled accurately at the proper location. 
Other punched holes then carry on the following 


A pattern of holes punched in a reel of 35-mm film controls 
Northrop’s huge automatic riveter. The machine mass- 
produces wing sections up to 20 ft in length at a 400 per cent 
increase in efficiency over former hand-riveting methods. 
The fully automatic machine requires only one operator. 


operations: The drilling head drills, reams, countersinks, 
and counterbores in one pass with a single tool, The 
slug rivets are automatically fed into a rivet injector, 
which in turn places the rivet in ‘‘rivet fingers’’ for trans- 
fer into the hole under the toprivet set. The toprivet gun 
set then bottoms the rivet on an opposing rivet set which 
has moved automatically to the proper depth beneath 
the rivet hole. Other punched holes automatically lower 
the bottom rivet set to clear projections such as ribs or 
stiffeners as the table travels and raise it again to its 
proper location. 

Rivets are driven from the bottom at 16,000-lb pressure. 
The rivet is then shaved flush with the skin. No feather 
edge is left by the shaver due to the slight counterbore 
(0.010 in.) made in the countersink. 


Push-button mass production 
is now being accomplished at 
Northrop Aircraft, Inc., 
through use of this Drivmatic 
riveter. The machine auto- 
matically drives fuel-tight slug 
rivets in a wing section at the 
rate of seven rivets per minute. 
No further riveting work need 
be done to the component 
shown when the machine has 
completed its work. The part 
shown is an outer section of a 
wing segment which can hold 
fuel without further treatment. 
Ic is the first time nonjacketed 
fuel-tight rivets have been auto- 
matically riveted. 
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The curved part is kept horizontal at the drilling and 
riveting heads by twin cams which clevate and tilt the 
part to the proper attitude as the carriage travels. 

Three types of drive are used on the machine. Longi- 
tudinal travel is governed by a hydraulic system built 
by Vickers, Inc., Detroit, Mich. Transverse travel is 
powered by two reversible piston-type Keller motors 
(Keller Air Tools Company, Chicago, Ill.). Up-and- 
down motion is caused by drive screws driven by geared 
electric motors (Century Electric Company, Los Angeles, 
Calif.). 

The machine bed travels on a specially machined 
narrow-gage railway track 60 ft long. It is capable of 
handling all operations on seven rivets per minute. The 
type of work now being handled by Northrop formerly 
required five men per component. 

Two men can set up the machine for an indefinite run, 
and a single operator makes four parts in the same 
period of time formerly required 


240-In-Stroke Broaching Machine 


DEVELOPMENT Of a new 240-in-stroke electromechanical 
drive broaching machine, that puts broaching in the 
giant class of machine tools, has been announced by 
The Lapointe Machine Tool Company of Hudson, Mass 

The 50-ft machine broaches the “pine tree’ holding 


Lapointe single-ram horizontal 
electromechanical 240-in- 


stroke broaching machine, 
broaching “pine tree”’ slots in 
an 80-in. gas-turbine wheel 


slots in the periphery of the gas-curbine wheels of the 
new 16,500-kw gas-turbine engine the same type that 
was developed by General Electric Company to increase 
the speed of the World War II Liberty Ship by over 10 
knots. 

This machine broaches a slot 1.6 in. deep and up to § in. 
rim thickness, removing 150 lb of metal per wheel. The 
actual broaching time per wheel is 2'/; hr this refers to 
the wheel with the big form, having 90 slots. 

The slot is Saeadhed ie two passes. The length of the 
broach cutting-section totals 450 in. 

By changing broaching tools and using adapter plates 
on the indexing fixture, each turbine and compressor 
wheel can be broached on the same machine. 

The variation in diameter of the wheel broached on the 
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Lapointe indexing fixture 1s from 40 to 80 1n., and the 
number of slots goes from 30 to 150. Index 1s held 
0.0002 in, of true position. The broached form ts held to 
within a tolerance of 0.0003 in. Lapointe high-speed 
steel broaches are used to cut the 422 stainless material in 
the turbine wheels 

The machine is of steel weldment construction and 
weighs 150,000 Ib 

An adjustable voltage 100-hp broach drive equipment 
drives a 16,000-lb slide to assure smooth cutting action, 
increased tool life, and superior finish 


Boiling-Water Reactor Program 


Tue Atomic Energy Commission will construct and eae 
operate an experimental reactor facility which will be 
used to supplement current work in the boiling-water 
reactor program, It will be located at the National Re 
actor Testing Station in Idaho 

The experimental facility will consist of a reactor core 
and pressure vessel, steam condensers, heat exchangers, 
pumps, and the necessary valves, controls, and auxiliary 
equipment It will have suthcient flexibility in size, 
power-removal equipment, and design pressure to 
simulate experimentally a wide range of operating cond: 
pertinent to the performance of botling-water 


reactors 


trons 


The facility, to be known as the Argonne Boiling Re 
actor ~~ (ARBOR ), will be operated by the Argonne 


National Laboratory, Lemont, IIl., as an extension of the 
work on boiling water reactors currently being conducted 
by the laboratory. This work includes the so-called 
BORAX (Boiling Reactor) experiments and fabrication 
and operation of the Experimental Boiling Water Re 
actor. 

The Argonne National Laboratory will be responsible 
for the conceptual design of the reactor and the detailed 
design of the reactor core, controls, and instrumentation. 
An architect-engineer, to be selected later, will design the 
reactor building and other features of the reactor system 

It is expected that experiments conducted at the new 
facility will contribute materially to the progress of 
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design studies now under way of several large central 
station power plants utilizing boiling-water reactors 

The cost of the facility is estimated to be $8,500,000 
and it is expected to be in operation in late 1959. 


Nuclear Fuel 


Scientists Of the General Electric Company have been 
assigned the task of investigating a macalite new fuel for 
atomic power plants 

The research program is aimed at enriching natural 
uranium with plutonium as a fuel for power reactors. 

The development work will be carried on at the Han 
ford plant which General Electric operates for the Atomix 
Energy Commission 

A fund of $700,000 in fiscal 1957 has been carmarked 
for early phases of the program, which ts expected to 
have far-reaching significance in the nation’s power 
pr ture 

The program is aimed at developing practical, low 
cost methods of fabricating plutonium fuel elements, 
testing such elements in a small reactor, and subsequent 
reprocessing 

The goal set for General Electric in this research task 
is to make possible the use of plutonium to enrich natura! 
uranium for power reactor fuels. The present U. S. re 
actor program 1s largely dependent on U-235 (enriched 
uranium), and on the complex gascous diffusion process 
that produces the enriched uranium. The new fuel 
would climinate the requirement that many countries 
either build only reactors designed to operate on natu- 
ral uranium or commit themselves to importing enriched 
uranium, The new fuel also may make it possible to 
net more power from a given supply of uranium. 

The decision to go ahead with the program was based 
on a study made by General Electric at the request of the 
AEC. The company will perform the prcedane 9 develop- 
ment, and operation work for Hanford’s plutonium re- 
cycle program under its present contract with the AEC. 


Rail Conditioning 


DeveLopment of a new method to greatly reduce 
slipping locomotive wheels on the rails, a long-standing 
woblem of railroads, was announced jointly by the 
Reading Railroad, General Electric Company, and 
National Aluminate Corporation. 

The results of nearly a decade of research and testing 
disclosed a way of spraying a new chemical on rails to 
improve traction 

Applied directly to the rails by a motorized car, 
operated independently of trains, the new chemical 
has shown under tests that it will give a minimum in- 
crease of 25 per cent in adhesion limits of locomotives 
over tonnage rating. The chemical will improve ad 
hesion under all weather conditions. 

The new process is known as ‘‘rail conditioning.” It 
stemmed from exhaustive studies which revealed that an 
“almost invisible oil film spread by moisture and resisting 
the weight of locomotives was making rail slippery.”’ 

This discovery was the joint effort of engineers of 
General Electric and the Reading. After this was 
established, National Aluminate Corporation developed 
the new chemical which “‘broke the oil film" and pro- 
duced an immediate improvement. 

Tests of the new chemical were made over a period of 
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years on the Reading's Catawissa Branch, in a mountain- 
ous area of North Central Pennsylvania, which has diffi- 
cult grades for heavy tonnage trains. The tests are con- 
tinuing on the Catawissa Branch. 

While the tests disclosed a minimum rise of 25 per cent 
in adhesion with the chemical application to the rails, 
even greater increases result from grades less severe, 
shorter in length, or heavier in traffic volume. The 
results of the testing will be shared with other railroads 


Blueprints Reproduced Photographically 


In appITION to the obvious saving of space for storage, 
microfilming of blueprints would offer an inexpensive 
way of reproducing faded, torn, or soiled drawings if it 
were not o the critical nature of the measurements. 

Experiments with 35-mm and 70-mm film have been 
unsuccessful because of the difficulty of controlling 
shrinkage of the film and the distortion involved. 
Keuffel & Esser Company of Hoboken, N. J., in assocta- 
tion with Micro-Master, Inc., of Kansas City, Mo., 
has developed a system under the Micro-Master trade 
name using 105-mm roll-film negative. Film of this 
size is 16 times larger in area than 35-mm and permits 
distortion-free “‘second originals’’ up to 36 X 54 in. 
in size. 

The rolls can be cut into 4 X 6-in. negatives, and as 
many as 450 of them can be stored in a single 6 X 9 X 12- 
in. file drawer, or less than 1 sq ft of space. By compart- 
son, only a few dozen full-size drawings can be stored in 
one drawer of about 12 sq ft in area. Both the film and 
file envelopes conform to U. S. Bureau of Standards re- 
quirements for archival quality and will last a full 
century without loss of detail or clarity. 

Blueprint storage problems are most acute in the atr- 
craft industry. Lockheed’s Super Constellation trans- 


port, alone, required 30,000 separate prints occupying 
392 sq ft of storage, compared with 15 sq ft for the films 


The Micro-Master system for blueprint storage and reproduc- 


tion includes a series of engineered projectors. The trans- 
lucent drafting table shown permits adaptation of drawings 
by selective tracing of lines needed for a new drawing. Other 


projectors are for direct viewing, visual aids use, or photo- 
graphic enlarging. 
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Micro-Master 105-mm negatives are exposed in rolls, then are 
examined for quality with a magnifying glass before being 


cut apart. Individual negatives, when separated, are first 
protected with a transparent sleeve, then are put into a Kraft 
envelope that meets archival standards. This new 105-mm 
reproduction system was developed by Micro-Master, Inc.. 
in associatiom with Keuffel & Esser. 


To permit the maximum use of these negatives, a 
translucent-screen drafting table supplements the pro 
jection equipment for enlargements on opaque materials, 
and a table viewer permits reference to the drawings with 
out printing or enlarging them. Mailing costs for the 
negatives are much lower than those for blueprints, and 
offset plates for quantity reproduction can be made 
directly from the negatives 

The equipment will not be sold for the present, but 
filming will be offered as a nationwide service. Within 
a few months, Micro-Master laboratories will be availa 
ble in 40 major cities of the United States and Canada 


“Hot Material’ Conveyer Belt 


Wuar is believed to be the world’s longest “‘hot 
material’’ conveyer belt has been delivered by the 
Goodyear Tire & Rubber Company to Erie Mining Com 
pany's new taconite pelletizing plant at Hoyt Lakes, 
Minn., located at the eastern end of the Mesabi Iron 
Range. 

The highest-capacity belt of its type ever built by this 
company, it will haul hot taconite pellets with tempera 
tures up to 250 F at a rate of more than 2000 tons per hr. 
Operating on a trailing conveyer 1400 ft long that rides on 
rails, the bele will feed the world’s largest trave ling belt 
conveyer stacker 

Being erected by the Link-Belt Company at Hoyt 
Lakes, the huge stacker and its trailing belt conveyer will 
be capable of building stockpiles 90 ft high, storing 
more than 4,000,000 tons of pellets in an area 800 ft wid 
at the base and 1300 fr long 

Goodyear’s record hot belt is 42 in. wide and construc 
tion ts of extra heavy rayon fabric in six plies with a spe 
cial rubber compound forming belt covers 

A 300-hp drive motor will move material on the belt 
525 fpm. Stockpiling at the pelletizing plant will be 
done mostly during the five winter months when naviga- 
tion on the Great Lakes ts closed 
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Experimental Radar Station 


SranrorD Research Institute, MenlogPark, Calif., has pe 
transformed one of the rolling hills west of Palo Alto into " 
an experimental radar station with installation of a 
giant 61-ft-diam antenna and 100-megacycle transmitter 

The equipment is being used by SRI's Engineering Divi 
sion to gather data about the reflection from meteor 
and auroral ionization of very high frequency and ultra 
high frequency radio signals 

Meanwhile, an SRI team has been assigned to install 
and operate a similar radar unit at College, Alaska. The J 
northern station ts part of an associated program being 
carried out in conjunction with the Geophysical Inst 
tute, University of Alaska 

The Alaska installation will have a klystron transmit 
ter in the 200-400 megacycle range and a 61-ft-diam para 
bolic antenna. The SRI research team will be in Alaska 
until the spring this year observing the scattering of radio 
signals by meter trails in the frequency range exceeding 
100 megacycles 

Sponsoring the two-phase program is the Rome Air 
Development Center, Air Research and Development 
Command, Grifliss Air Force Base, N. Y. 


Stanford Research Institute’s experimental radar station in- 
stallation at Palo Alto, Calif. Lathes: 


179 


4 j 
a 
7 
2 
¥ 
¥ 
/ 
%y 
~ 


Electric Wrist Watch. Movement of the world’s first electric 
wrist watch, right, is shown with movement of manually 
wound watch. Created by the Hamilton Watch Company 
the clectric watch has one third fewer parts and requires no 
Large circle in top center of electric 
The ener 


winding or agitation 
watch is energizer which replaces the mainspring 
gizer will run the watch for more than one year at an accuracy 
greater than 99.995 per cent 


Hamilton's clectric watch operates on chemical energy stored in 
this tiny energizer. This energy is converted into electrical 
power as it releases a stream of electrons through a coil of fine 
wire fixed on a balance wheel. The electrical energy through 
interaction with permanent magnetic fields causes the balance 
wheel to oscillate. This oscillation is the mechanical energy 


which runs the watch. 


Photo Briefs 


Heat-Problem Studies. 
barrier in the Seructures Test 
Laboratory of North American Avia 
tion's Los Angeles Division, two engi 


Probing the 
thermal 


neers study the triple-torture effects of 
simultaneously heating and cooling a 
metal ring simulating a portion of an air 
craft's fuselage while subjecting it to 
The outside of the ring is heated 
by the battery of infrared 


stress 
to about 450 | 
lamps that encircle it, while the inside is 
cooled to 90 F by cold air blown through 
perforated tubes. At the 
same time, hydraulic devices pull at the 
metal to simulate stresses chat might be 
flight. Through the 
maze of tubes and wires runs power for 
the lamps, air for cooling, and electronic 
impulses that automatically report strain 
and temperature data to a battery of re 
It takes a man a weck 


aluminum 


encountered in 


cording devi cs 
or more to evaluate data recorded in the 
few minutes of one of these tests, which 
are part of North American's investiga 
tion of the heat problems created by the 
speed of today’s~and tomorrow's—air 


craft and missiles 
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Earth Satellite. Dr John P. Hagen, 
Director of Project Vanguard, is shown 
here with a full-scale cutaway model of 
the earth satellite designed by scientists 
working under his direction at the Naval 
Research Laboratory, Washington, D. ¢ 

The instrumentation shown inside in 
cludes telemetering equipment which 
will transmit a radio signal to earth after 
the satellite has been launched into space 
This information, relayed to an IBM 704 
electronic computer in Washington, 
D. C., will be used to predict and calcu 
late the satellite's orbit. Scientists will 
try to place the satellite in an orbit from 
200 to 300 miles above the carth some 
time during the International Geo 
physical Year (IGY) which begins 
July 1, 1957, and continues through 
Dec. 31, 1958. 


Hydraulic Press Brake. This new hy 
draulic press brake permits tl Ismacl 


Steel Company in the Philippine Islands 
to combine mass production of electric 
refrigerators and fabrication of bridge 
members and other heavy steel structures 
on a single machine The §00-ton press 
brake is set up with progressive dics so 
that a complete refrigerator door may b¢ 
blanked, deep drawn, and formed at the 
rate of one door every minutc The di 5 
and upper platen then may be removed 
and the brake used for forming, punching, 
straightening, and even shearing heavy 
plates for typical structural stcel fabri 
cating. The press brake is manufactured 
by Pacific Industrial Manufacturing Com- 
pany, Oakland, Calif 
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Double-Carriage Lathe. 


speed selector wheel here has no probl m 


Operator at 


in getting response necded from this giant 
250-hp double-carriage, German-made 
lathe, which with aid of Carboloy grade 
370 carbide cutting tools does work of 
four lathes previously used by Ohio 
Foundry Company, Lima, Ohio. The 
lathe handles 31 to 60-ton rolls, enabling 
cutting tools to remove as much as 24,000 
cu in. of steel in hr -or about 8 tons 
in about 16 hr it takes to shape a roll 
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Survey 


Engineering Progress in the British Islee and Wectern Europe 


J. Foster Petree,' Mem. ASME, European Correspondent 


Tercentenary of the Pendulum Clock 


Gatiteo, and also Leonardo da Vinci, proposed to 
apply the pendulum to the control of clocks, but the 
credit for having actually done so is accepted as helong- 
ing to the Dutch physicist and mathematician, Christian 
Huygens (1629-1695), who made his first-pendulum 
clock in December, 1656. He published his design in a 
book entitled ‘‘Horologium’’ in 1658. To mark the 
300th anniversay of this noteworthy invention, the 
Science Museum in London, England, has organized a 
special exhibition, which was opened by the Nether- 
lands Ambassador, His Excellency Dr. D. V. Stikker; 
ic will remain open until February 24. Huygens’ 
invention has been justifiably described as ‘‘the greatest 
step forward in the history of time measurement since 
the invention of the mechanical clock.'’ Moreover, his 
realization that, to be truly isochronous, the pendulum 
must not describe an arc of a circle but some other curve, 
led him to develop a complete theory of the evolutes 
and involutes of curves, thereby making an important 
contribution to mathematics. The exhibition contains 
examples of the earliest pendulum clocks made in Holland, 
Belgium, England, France, and Germany, together with 
many drawings and photographs, which have been 
assembled together with the aid of a number of Con- 
tinental museums and of the Antiquarian Horological 
Society of London 


Heavy-Duty Radial Boring Machine 


A new design of radial boring machine for very heavy 
duty has been produced by William Asquith, Limited, 
of Halifax, tt my England, to drill up to 5-in-diam 
holes in mild steel or 6-in-diam holes in cast iron. It ts 
made in five sizes, to work at maximum radii of 8 ft, 
9 ft, 10 ft, 11 ft, and 12 ft from the center of the column. 
The machine illustrated is the 10-ft size. The spindle 
is driven by a 30-hp motor, carried on top of the slide, 
and, on the standard machines, has 24 speeds and nine 
feeds. A choice of three ranges of spindle speeds is 
available, from 750 down to 8 rpm, 450 to § rpm or 230 
to 3 rpm, and the feeds range from 0.002 to 0.04 in. per 
revolution. For tapping, change wheels can be pro- 
vided to cover all requirements from 4 to 40 threads per 
in. for English thecal and 0.5 to §-mm pitch for metric 
threads. Boring can be carried out, with a piloted bar 
from 20 to 30-in. diam, according to the speed pe and 
the material. The spindle runs on precision preloaded 
ball and roller bearings, lubricated by oil mist. The 
start, stop, and reverse motions of the spindle are con- 


' Correspondence with Mr. Petree should be addressed to 36 May- 
field Road, Sutton, Surrey, England. 
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The 10-ft size of the new heavy-duty radial boring machine, 
one of the five which work at maximum radii from 8 to 12 ft 


trolled by a single lever, operating friction clutches, 
which are designed to work with partial engagement for 
“inching’’ of the spindle rotation. The reverse speeds 
are 40 per cent faster than the forward speeds. Control 
of the arm elevating motion is by push button. The 24 
mechanical changes of speed are controlled by two 
levers, moving in a gate on the left-hand side of the 
slide. Direct-reading speed-index plates show the 
lever positions for the different speeds. A rapid power 
traverse of the slide along the arm can be supplied as an 
extra. The clevating motor is of 35 hp in the three 
smallest sizes of the machine, and 40 hp for the 11-ft 
and 12-f¢ models. When the machine is supplied to 
work on the 230 rn range of — speeds, a 20-hp 
driving motor is fitted instead of the 30 hp required for 
the higher speed ranges. The working surface of the 
baseplate, in the case of the machine illustrated, is 8 ft 
9'/, in. & 6 ft. For the smallest size it 1s 6 ft 8 in. & 
ft Gin., and for the largest, 10 ft 6'/2in. 6 ft 9in. 
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Atomic Power in the U. K. 


Tue world’s first large-scale nuclear power station, at 
Calder Hall, Cumberland, England, which was put on 
load by Queen Elizabeth II on October 17, 1956, contains 
four turbogenerator sets, each of 21-mw capacity. It 
has now been announced that the Central Electricity 
Authority, the agency which owns and operates the 
power stations in England and Wales, has placed orders 
for two nuclear power stations and is negotiating for a 
third; they will aggregate some 850,000 kw and together 
will cost about £120 million (about 355 million dollars). 
In addition, the South of Scotland Electricity Board has 
decided to erect a fourth station. The two English 
stations will be at Bradwell, Essex, and Berkeley, 
Gloucestershire, and will have outputs of 300 mw and 
275 mw, respectively. At Bradwell, the plane will 
consist of two natural-uranium graphite-moderated 
reactors, cooled by CO, gas and supplying heat to 12 
boiler units. The steam from the boilers will be at two 
pressures, 755 psi and 195 psi both at the same tempera- 
ture of 704 F, and will drive six dual-pressure turbo- 
generators of 52-mw capacity, running at 3000 rpm. 
The hydrogen-cooled alternators will be of peel i 
type, generating at 11.8kv. They will feed into genera- 
tor transformers with a ratio of 11.8/132 kv and will be 
switched at 132 kv. 

Each reactor core will comprise a vertical cylinder 
about 45 ft in diam and 31 ft high, built up from —— 
blocks and containing about 2600 fuel channels, and will 
be enclosed in a spherical steel pressure vessel 67 ft in 
diam, with walls 3 in. thick. The reactor will be sur- 
rounded by a biological shield of concrete, 8 ft thick. 
The fuel elements will be rods of uranium, slightly more 
than an inch in diam, sheathed in magnesium alloy. 
CO, gas at a pressure of 130 psi will transfer the heat of 
reaction to the boiler units through ducts § ft in diam. 
On each boiler outlet there will be a variable-speed 
axial-flow blower to return the gas to the reactor vessel. 
These blowers will be driven by a-c induction motors, 
taking current from three 20-mw variable-speed turbo- 
generators (two working and one standby). 

The Berkeley station will be similar in general design, 
but different in many of its details. The reactor cores 
will be 48 ft in diam and 30 ft high, with about 3000 fuel 
channels, but in this case they will be contained in 
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cylindrical steel pressure vessels, 50 ft in diam and 80 fe 
high. The CO, gas will be circulated at 125 psi and 
each reactor will supply heat to eight boilers, or 16 in 
all, four to each of the four 80-mw turbogenerators. 
As at Bradwell, the steam will be generated at two 
pressures, 306 psi and 62 psi, both at 612 F. The boilers 
will be <yileieiea steel shells about 70 ft high and 
17 ft 6in. indiam. The fuel for the reactors will be the 
same as at Bradwell. They will be refueled on load, a 
small number of channels being replenished almost 
daily. 

The irradiated rods removed from the reactors will be 
stored for several months on site in a cooling pond, from 
which they will be collected at intervals by the United 
Kingdom Atomic Energy Authority and taken to one of 
their chemical factories, where the plutonium and 
fission products will be extracted. The Central Elec 
tricity Authority estimates that the capital cost will be 
2'/2 to 3 times that of a comparable station burning coal 
or oil. It is expected, however, that the construction 
costs of future nuclear power stations will be steadily 
reduced 


The Serre Poncon Dam 


Tue development of hydroclectric 
ahead rapidly in France since the war, 
projects been for purposes primari 
work now in hand on the Durance River, a tributary of 
the Rhone, into which it flows above Avignon, has three 
objectives, however—the regulation of the river, which 
has a torrential regime; the irrigation of a large area of 
Provence which is now arid; and the eventual genera 
tion of some 10,000 million kwhr of electricity. A 
paper describing how this is to be done and giving 
details of the construction of the Serre Pongon Dam 
(the largest of the three included in the complete project) 
was delivered in December by M. Raymond Giguct 
of Electricité de France, at a joint meeting of the In 
sticution of Civil Engineers, London, and the Société 
des Ingénicurs Civils Ye France. The initial scheme, he 
stated, provided for a concrete dam, but later it was 
decided to build an earth dam, nearly 400 ft high, with a 
watertight core of slag cement and clay. The width 
of the dam at the base will be 2500 ft and it will contain 
more than 18,000,000 cu yd 
of material, of which 
2,600,000 cu yd will repre- 
sent the core. 

The surface area of the 
reservoir that is to be 
formed will be approxi- 
mately 11 square miles, 
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but the capacity will be 
some 1530 million cu yd, 
which is more than twice 
that of the largest cxIst- 
ing watcr-storage reservoir 
in France, that at Bort 
The power station will be 
placed underground and 
will contain four vertical 
water-turbine sets, to de- 
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Cross section of Serre Pongon Dam showing clay core and watertight cutoff through alluvia 
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velop a total of 360,000 
kva, working on a gross 
head of 420 ft. 
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Production Engineering 


Ceramic and Carbide Tool Performance 
Tests—Part I, by A. O. Schmidt, Mem 
ASME, Kearney & Trecker Corporation, 
and Marquette University, Milwaukee, 
Wis.; I. Ham, University of Wisconsin, 
Madison, Wis.; W. I Phillips and G. F 
Wilson, Assoc. Mem. ASME, Kearney & 
Trecker Corporation, Milwaukee, Wis 
1956 ASME Annual Mecting paper No 
56—A-218 (multilithographed; available 
to Oct. 1, 1957) 


Tue experimental data on ceramic tool 
life in this report, although limited in 
scope, proved of value in application to 
production tests. Much work remains 
to be done in evaluating ceramic tool life 
for other workpiece materials and in ex 
plaining the manner of failure in ceramic 
tools which is different than in carbides 
A more consistent or uniform wear process 
in ceramics may result from further im 
provement in the material 

Observance of the factors which con 
stitute good machining practice with any 
tool material, and especially carbides, is 
even more critical with ceramics in view 
of the brittle character of these materials 
Proper holding of ceramic tips is of ut 
Adequate rigidity in 
complex, 
and 


most importance 
the tool-workpiece-machine 
freedom from vibration, 
sufficient power capacity in the machine 
tool, of importance in any machining 
Operation, are even more essential with 
ceramics. Since these materials can be 
utilized to greater advantage at speeds 
higher than customary for carbides, 
sufficiently high speeds in machine tools 
must be made available 

It has already been demonstrated that 
for certain turning operations ceramics 
are the best tool material. Up to now 
ceramics have not worked as well in 
milling operations as have other tool 
materials, but it can be anticipated that 
this situation undoubtedly will be im 
proved in the future as more experience 
and knowledge is acquired 

Attention once again must be focused on 
reducing the handling or load-and-idle 
time which constitutes a major part of 
the production cost in machining with 
carbide tools and, with ceramic tools, 
may account for as much as 90 per cent of 
the production cost ofa machining opera- 
Although much remains to be 
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learned about the technique of machining 
with ceramics, the great potential eco- 
nomic benefits to be derived from use of 
these materials in many cases is evident, 
especially in the mass production of ma 
chined parts with special or automated 
equipment having extremely low values of 
noncutting time. In essence these econo 
mies stem from the greater metal removal 
rates that are practical with ceramics and 
from the utilization of the concept of 
throwaway" inserts which is admirably 
suited to these nonstrategic and relatively 
inexpensive materials. Such benefits have 
already been accomplished in isolated 
instances and more widespread exploita 
tion is inevitable 


Ultrafinishing—A New High-Precision 
Lapping Process, by T. G. Lewis, Jr., 
E. I. du Pont de Nemours and Company, 
Wilmington, Del 1956 ASME Annual 
Meeting ay No. 56—A-77 (in type; to 
be published in Trans. ASME; available to 
Oct. 1, 19°... 


A number of important innovations 
have been made which permit the use of 
lapping for the production of excep- 
tionally smooth metal surfaces with 
precise geometrical control. This body 
of patented techniques, called ultra- 
finishing, includes the necessary varia 
tions in velocity to permit the lapping of 
soft homogeneous and hard hetero- 
geneous metals. The description of this 
process covers its similarity to lapping, its 
fields of application, and the response ct 
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Components of lapping include lap, 
work, abrasive, vehicle, and pattern 


materials from a metallurgical point of 
view. The application of this process 
can yield a 0.3 to 0.5-microin. finish rms 
with an over-all geometry control equal 
to or better than any commercial finish- 
ing method 

Ulerafinishing is basically a modified 
lapping process which is made up of 
the five components of lapping; namely, 
lap, work, abrasive, vehicle, and pattern 


1 The lap is that part which applies 
a force to the abrasive particle causing it 
to abrade the work and itself. 

2 The work is a surface to be refined 
to Meet certain geometrical requirements. 
The refinement may be for surface finish 
only, or it may be for both surface 
finish and geometrical precision 

3 The vehicle is generally a liquid in 
which the abrasive particles are sus 
pended. It also affords a film between 
the lap and the work 

4 The abrasive is a granulated sub- 
stance having sufficient hardness to abrade 
the work and the lap 

5 The pattern is the configuration of 
the relative motion between the lap and 
the work 


Ulerafinishing is a series of patented 
techniques which differ from conventional 
lapping in one or more of the following 
respects 

1 The lap is restrained about one or 
more axes with respect to the surface 
being finished 

2 Control is exercised over the rate of 
change of shape of the lap by selection 
and combination of materials 

3 Critical attention is paid to the 
abrasive-supporting surface of the lap at 
each of the several stages of the lapping 
process. 

Ulerafinishing techniques surpass all 
commercial finishing techniques when 
judged on the basis of (1) over-all geom- 
etry control, (2) cutting inclusions 
without dislodging them, (3) providing 
a finishing pattern with a depth of a few 
tenths of a microinch, and (4) finishing 
all constituents of the metal to equal 
elevation. No commercial process em- 
braces all four of these items 

From the standpoint of economics, the 
low-velocity technique can be practiced 
at about half the cost of competing com- 
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mercial ones. Furthermore, the com 
peting processes do not offer as good 
geometry control 

The high-velocity process does not 
offer the same economic advantages as 
competing processes. On the other 
hand, the competing processes do not 
yield a surface of equal quality. There- 
fore, for the manufacture of certain high- 
quality sheetlike materials, there is no 
substitute for ultrafinishing 


Hydraulics 


Progress Report on Standardization of 
the Vibratory-Cavitation Test, by L. E 
Robinson, Allis-Chalmers Manufacturing 
Company, Milwaukee, Wis.; B. A. Holmes, 
Hydro-Electric Power Commission of On 
tario, Toronto, Canada; and W. C. Leith, 
Dominion Engineering Works, Ltd., Mont- 
real, Quebec, Canada. 1956 ASME Annual 
Meeting = No. 56—A-85 (in type; to 
be published in Trans. ASME; available to 
Oct. 1, 1957 


A DESCRIPTION is given of the apparatus 
required for the accelerated testing of 
materials for relative resistance to cavita 
tion damage by the magnetostrictive- 
vibratory method. Tentative standards 
of test conditions and test procedures are 
defined 

The magnetostrictive type of vibratory 
apparatus, which has a water-cooled 
centrally supported pure nicke! tube as a 
transducer, is recommended for accel 
crated cavitation-resistance testing. A 
test specimen having a flat circular sur- 
face °/s-in. diam is suggested. The test 
liquid should be contained in a cylindrical 
flat-bottomed pyrex glass vessel approxi 
mately 3'/,-in. diam and the container 
placed in a thermally regulated heat 
exchange bath for control of the test- 
liquid temperature 

The following test conditions are sug 
gested as tentative standards for vibra- 
tory, accelerated-cavitation testing 


Test frequency of 6500 * 50 cps 

Test amplitude of 0.00342 + 0.00005 in 
Test liquid, fresh distilled water 
Test liquid temperature of 76 F * 1 deg 


Test pressure, the prevailing barometric 
pressure, with the test results to be cor 
rected to a reference pressure 

Submergence of test specimen of 0.125 
in 

Test-liquid depth of 4.5 in. below the 
test specimen 

Test time of 120 min divided into four 
equal intervals 


The following procedures are suggested 
as tentative standards for vibratory re 
sistance tests 
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Schematic layout of vibratory-type, accel- 
erated-cavitation machine 


The distilled water should be prepared 
for test by boiling for 15 min to reduce 
the air content to a minimum 

A root-mean-square roughness of three 
microinches should be obtained on the 
flat circular test surface of the specimen, 
using triple-zero emery paper 

The specimen should be stabilized in 
state of oxidation and water content by 
the following sequence: Boil for 15 min 
in distilled water, soak to ambient tem- 
perature in distilled water, and surface 
dry with CP reagent acetone immediately 
before each weighing and testing 

The specimen should be taken from the 
vibratory apparatus at the end of each 
30-min interval of testing, surface-dried, 
and weighed. All weights should be 
taken tothe nearest '/ milligram 


Compensation of Steady-State Flow 
Forces in Spool-Type Hydraulic 
Valves, by R. N. Clark, Minneapolis 
Honeywell Regulator Company, Miane- 
apolis, Minn. 1956 ASME Annual Meeting 
ee No. 56—A-121 (in type; to be pub 
ished in Trans. ASME; available to Oct. 1, 
1957) 


Turee heretofore unreported schemes 
for reducing the steady-state flow forces 
in spool-type hydraulic valves are de 
scribed. Experimental data are presented 
which compare the steady-state flow-force 
characteristics of valves using cach of 
these schemes to the characteristics of 
uncompensated valves. These schemes 
will allow considerable design flexibility 


Equivalent Performance Parameters for 
Turboblowers and Compressors, by 
Hunt Davis, Mem. ASME, Worthington 
Corporation, Harrison, N. J. 1956 ASME 
Annual Meeting paper No. 56—A-122 (in 
type; to be published in Trans. ASME; 
available to Oct. 1, 19§7) 


Tue author defines the parameters of 
equivalent performance for turbocom 
pressors and shows how they may be 
used for correlation of shop and field 
testing with design information. Three 
classifications of correlation are defined 
with different degrees of correlation ac 
curacy. The first class includes cases 
where the correlation error is negligibly 
small, even when the test fluid is differ 
ent from the design fluid. The second 
class includes cases where the correlation 
accuracy is reasonably good. The third 
class offers no satisfactory correlation 
conditions. It is proposed that similar 
concepts of correlation be recognized 
by and incorporated into the appropriate 
Power Test Code for turbocompressors 


Losses in Pipe and Fittings, by R. J. § 
Pigoct, Fellow ASME, Pittsburgh, Pa. 1956 
ASME Annual Meeting paper No. 56— 
A-63 (in type; to be published in Trans 
ASME; available to Oct. 1, 1957) 


Tue purpose of this paper, as of that in 
1950, is simply to attempt a more nearly 
rational and consistent method of com 
puting pipeline losses, to replace the 
usual guessing at k, with a range of 2 or 3 
to 1 in the choice. Since we are now 
dealing in quite a few practical cases with 
much higher velocities than formerly, it 
becomes much more important that we 
calculate losses more accurately. In 
many cases the friction loss in a pipe line 
may be a means of regulating a process 
In one case such as this, the loss calculated 
by the values published by manufacturers 
and in the handbooks gave results nearly 
four times those calculated by the 
author's 1950 data. This difference 
would entirely change the requirements 
for the pumping system, A test on a 
completed layout showed the 1950 formu 
lation to be quite ¢ lose to the facts The 
manufacturers’ data admittedly had in 
cluded 35 to 50 per cent above test results, 
and many of the handbook data are also 
placed well on the ‘‘safe’’ side. This 
kind of estimating is satisfactory for, 
say, a line from boiler to turbine, where 
the total line loss is a small fraction of the 
Operating pressure, but it is not of much 
use for close design of a gas-distributing 
system, or for a closed-system process in 
which the line loss constitutes practically 
the whole load 

It would appear that if a real know! 
edge of bend losses is to be attained, we 
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must consider a comprehensive research 
to get modern and more accurate data 
on the whole range of roughness and bend 
radius, using suitable instruments to 
measure and classify roughness. Such a 
program would cost more than any one 
or two companies, for example, would 
care to undertake. It would therefore 
have to be a joint affair, like the ASME 
Fluid Meters Committee's work on 
orifices, or the carlier work on properties 
of steam. This broad interest type of 
work is often handled by more than one 
national society, jointly. In the present 
subject, the American Gas Association, 
the American Petroleum Institute, and 
the American Water Works Association 
interested as Tut 
Mecnanicat En 


would be as much 
AMERICAN SOcinTy OF 
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Jet-Pump Theory and Performance With 
Fluids of High Viscosity, by R. G. Cun- 
ningham, Assoc. Mem. ASME, Shell Oil 
Company, Wood River, Ill. 1956 ASME 
Annual Meeting paper No, 56—A-58 (in 
type; to be published in Trans. ASME; 
available to Oct. 1, 1957) 


Purrormance characteristics of the jet 
pump when handling viscous oil have 
been established. Theoretical relations 
describing the jet pump are developed in 
this paper in terms of dimensionless ratios 
and friction coefficients. In addition, an 
energy analysis is made which separates 
friction losses and unavoidable mixing 
losses. In an experimental program cight 
jet pumps, with nozzle-to-throat area 
ratios of 0.1 to 0.6, were operated over a 
range of jet Reynolds numbers from 700 
to 30,000. Mineral and synthetic lu 
bricating oils used covered a § to 100 
centistoke viscosity range of the jet fluid 
The results of these theoretical and ex 
perimental studies permit application of 
the jet pump to lubication systems. For 
design use the experimental data are 
reduced to friction coefficients and corre 
lated versus jet and throat Reynolds 


numbers. To facilitate rapid estimates 


of viscosity effects, simplified empirical 
con 


relations are also included. It is 


Jet pump, showing mixing process. Mixing occurs between the jet fluid and the low- 
velocity fluid; and transfer of momenta accelerates the latter in the direction of flow. 
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cluded from this study that the jet pump 
is indeed suitable for use with viscous 
fluids 


Computer Representations of Engineer- 
ing Systems Involving Fluid Tran- 
sients, by F. D. Ezekicl, Mem. ASME, and 
H. M. Paynter, Mem. ASME, Massachusetts 
Institute of Technology, Cambridge, Mass 
1956 ASME Annual Meeting paper No 
56—A-120 (in type; to be published in 
Trans. ASME; avelleble to Oct. 1, 19§7 


Apptications of modern analog and 
digital computing machines to engineer- 
ing solutions of fluid-transient problems 
are discussed. Methods for computer 
representations of various physical cle 
ments commonly used in hydraulic and 
pneumatic systems such as conduits, 
valves, pumps, and so forth, are described 
These are presented in such forms that 
they can be incorporated readily as com 
ponent parts into a simulated engineering 
installation. Such methods permit rapid 
determination of critical dimensions as 
well as ready exploration of alternatives 
for balances between cost and perform 


ance 


An Experimental Study of Centrifugal- 
Pump Impellers, by A. J. Acosta, Office 
of Naval Research, Contrace N6onr-244, 
Task Order II, and R. D. Bowerman, Assoc 
Mem. ASME, California Institute of Tech- 
nology, Pasadena, Calif. 1956 ASME An 
nual Meeting paper No. 56—A-41 (in 


type; to be published in Trans. ASME; 
available to Oct. 1, 1957). 
ExpeRIMENTAL investigations were 


made on four two-dimensional impellers 
and on a well-designed commercial three 
dimensional Francis impeller. The over 
all performance of cach of these impellers 
was measured and internal-energy loss 
and pressure-distribution data were also 
obtained for several impellers. The exit 
angle of the two-dimensional impel- 
lers was fixed and the inlet angle was 
systematically varied. However, the 
hydraulic characteristics of these im 
pellers were all found to differ, the source 
of the variation being in the various loss 
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Secondary Flow 
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Cross section of impeller and test-basin 
assembly 


distributions and hence internal flow 
patterns in the impellers The two 
dimensional and three-dimensional im- 


peller-loss distributions were also differ 
ent. The Francis impelier performance 
agreed better with potential theory than 
that of the two-dimensional impellers, 
and it is concluded that the difference 
loss distributions of the two types are 


resp msible 


Heat Transfer 


Transient Air Temperatures in a Duct, 
by S. E. Rea, engineer, Bocing Airplane 
Company, Seattle, Wash., and C. M. Ablow, 
mathematician, Stanford Research Institute, 
Menlo Park, Calif 1956 ASME Annual 
Meeting eH No. 56—A-70 (in type; to 
be published in Trans. ASME; available to 
Oct. 1, 1957 


TRANSIENT temperatures in a_thin- 
walled duct carrying heated air are in 
vestigated experimentally and theoreti 
cally. The simplified theory applies to 
turbulent liquid or low-speed gas flow 
The duct wall is shown to be an important 
heat reservoir 

It is concluded that the use of a simpli 
fied theory and modern high-speed com- 
puting methods yields fairly accurate 
preliminary design information on the 
temperature lag in ducts. The duct walls 
participate in dswnstream-temperature 
Variations 1n an important way 

Discrepancies between theory and ex- 
periment for the present study are traced 
to inaccuracies in flow-speed meas- 
urement, (4 in the hear- 
transfer coefficient, and (¢) oversimpli- 
fication of the theory 


uncertaintics 
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Construction details of heat rotating cylinder—the basic element of the apparatus used to determine the heat transfer 


Heat Transfer to Lead-Bismuth in Turbu- 
lent Flow in an Annulus, by R. A. & 
ban, Mem. ASME, University of California, 
Berkeley, Calif., and D. F. Casey, Assoc 
Mem. ASME, Atomics International, North 
American Aviation, Inc., Canoga Park, 
Calif. 1956 ASME Annual Meeting ps 
No. 56—A-62 (in type; to be published in 
Trans. ASME; available to Oct. 1, 1957 


Heat-TRANSFER Cocfhicients for molten 
lead-bismuth eutectic are presented for 
flow in annuli externally heated at a 
constant rate. Diameter ratios of 1.30 
and 1.74 were investigated and results 
were obrained for Peclet numbers from 400 
to 1600. These results are shown to be 
related to analogy predictions for this 
system in the same manner as exists for 
pipe flow, and that the theories providing 
a rationalization of the results for pipe 
flow do so as well for the flow in an 


annulus 
“a 
ab 
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Details of the test section used to cal- 
culate heat transfer to lead-bismuth in 
cumular flow 
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A Theoretical Analysis of Heat Transfer 
in Natural Convection and in Boiling, 
by Yan Po Chang, Taiwan College of Engi- 
neering, Taiwan, China. 1956 ASME 
Annual Meeting paper No. 56—A-42 (in 
type; to be published in Trans. ASME; 
available to Oct. 1, 1957). 


A THEORETICAL analysis of natural con 
vection and of boiling heat transfer is 
presented. Instead of approaching these 
problems according to a conventional 
concept, a short-cut method is introduced 
by the application of wave motion 
Above the heating surface a boundary 
layer is assumed whose thickness de 
pends upon the heat flow. Inside this 
layer there is wave motion, stable in the 
lower part but unstable in the upper. It 
has been recognized that, if there is a 
temperature gradient across a stratum of 
liquid, a wave motion will occur. Each 
loop of this wave can initiate vortexes in 
the natural-convection process and also 
can facilitate the formation of bubbles in 
boiling. A unified formula is thus ob 
tained for convection and for boiling, 
The calculated results agree excellently 
with experiments as conducted by pre 
vious investigators. This paper does not 
profess to be a complete treatise, but 
shows how the concept of wave motion 
can be made of use in giving a new 
picture of these heat-transfer processes 


Heat Transfer From a Rotating Cylinder 
With and Without Cross Flow, by W.M 
Kays, Mem. ASME, and |. S. Bjorklund, 
Stanford University, Stanford, Calif. 1956 
ASME Annual Meeting paper No. 56 
A-71 (in type; to be published in Trans 
ASME; available to Oct. 1, 1957 


Tue problem of convection heat transfer 
from a rotating cylinder is extended to the 
case of a cross, or normal flow to the 
cylinder Experimental heat-transfer 
data are presented for a cylinder rotating 
with and without cross flow. The data 
for the cylinder rotating with no cross 
flow are in substantial agreement with 
the results of previous work, and also 
with the results of a heat-and-momen 


tum-transfer-analogy solution for con 
vection with no cross flow. Measured 
temperature profiles in the boundary 
layer of the heated rotating cylinder 
are in very good agreement with the 
analogy solution, and indicate that 
the boundary layer on a rotating cyl 
inder is quite similar to a turbulent 
boundary layer on a stationary surface 
out to about y* = 20. Thereafter a 
secondary flow becomes the controlling 
mechanism, The experiments with com 
bined rotation and cross flow indicate 
two flow regimes; the first for the 
cylinder peripheral velocity less than 
twice the cross-flow velocity, in which 
the cross flow provides the controlling 
effects; the second for the cylinder 
peripheral velocity greater than twice 
the cross-flow velocity, in which there ts 
a continuous boundary layer around the 
cylinder and the rotational velocity 
provides the controlling effects on heat 
transfer. It is shown that the com 
bined effects of rotation, free convection, 
and cross flow can be correlated by the 


equation 


The Viscosity of Five Gases: A Re- 
Evaluation, by J. Kestin and H. E. Wang, 
Brown University, Providence, R. |. 1956 
ASME Annual paper No. 56—- 
A-72 (in type; to be published in Trans 
ASME; available to Oct. 1, 195 


Tue paper contains a re-evaluation of 
the experimental results for the pressure 
dependence of viscosity obtained by 
Pilarczyk and described by Kestin and 
Pilarczyk. The re-evaluation is based on 
an improved theory of the oscillating-disk 
viscometer described by Kestin and Wang 
The results for air, nitrogen, argon, 
helium, and hydrogen are given in 
graphical and tabular form as well as in 
the form of empirical equations. The 
range covered is | to 70 atm at 25 ¢ The 
results constitute a relative Measurement 
which is based on Gibson and Michels’ 
data for nitrogen. Very good agreement 
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Table | Viscosity of Five Gases at 25 C and at Different Pressures -y-Poise 
p Nitrogen Argon Helium Hydrogen 
atm N, Air A Te H, 
1778 X 107 1839 K 10°7 2262 X 10 1984 X lo”? 892.3 X 10” 
2 1740 1541 264 1984 892 4 
5 1784 1845 270 1954 892.8 
10 1793 1554 241 1985 893.5 
20 1809 1872 5 1985 894.5 
1890 390 1987 596.3 
40 1446 5898.0 
sO 186 1932 386 1992 900 . 1 
1890 1954 2417 1996" 902 
70 1916 1975 44) 20007 906 3 
1946" 2020* 2483° 2006" 910 6* 
197#* 2053" 519° 916 
100 2088" 556" 922 6" 


Extrapolated 


with previously published data for nitro 
gen, air, and hydrogen has been reported 
In the case of helium no comparative 
data could be found, and in the case of 
argon there is good agreement with the 
data published by Michels and others 
but the difference in absolute values is 
somewhat higher than for the preceding 
three gases. The agreement as to rate 
of change with pressure is excellent. It 
is believed that the data now reported 
contain an uncertainty of no more than 
0.2 per cent for nitrogen, air, hydrogen, 
and helium and of not more than 0.6 per 
cent for argon with respect to nitrogen 


The data are summarized in Table | 
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The Flow and Fracture of Nodular Cast 
Iron, by W. KR. Clough, The Electro Metal- 
lurgical Company, Division of Union Car 
bide and Carbon Ce poration, Niagara Falls, 


N. Y., and M. E. Shank, Mem. ASME, 
Massachusetts Institute of Technology, 
Cambridge, Mass. 1956 ASME Annual 


Meeting No. 56—--A-110 (in to 
be published in Trans. ASME; available to 
Oct. 1, 1957 


CompineD stress on pearlitic nodular 
material possesses a 
modulus of elasticity 
The maximum shear 


iron shows this 


constant valued 
and Poisson's ratio 
criterion for yielding is conservative, but 
is sufficiently accurate for design purposes 
In addition, it appears to yield in accord 
ance with the distortion-energy theory, 
providing stress concentrations at the 
graphite nodules are taken into account 
There is a density change with plastic 
deformation separation of the 
matrix from the graphite. Stress and 
strain variables may be reasonably cor 
related by plotting plastic work against 
octahedral shear stress. A smooth frac 
ture envelope has been obtained, and 
fracture occurs 1n a direction normal to 
the greatest applied tensile stress. A 
considerable internal crack network may 
be opened up before fracture Brit- 


due to 
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tle cleavage facets in pearlitic nodular 
iron are revealed by the fractographic 
technique. Cleavage fracture is not ob 
tained in ferritic nodular iron in tension, 
but may be obtained in the presence of 


notches or by low temperature of test 


Nonhomogeneous Yielding of Steel Cyl- 
inders; |—-Mild Steel, by M. C. Steele and 
L. C. Eichberger, University of Illinois, 
Urbana, Ill. 1956 ASME Annual Mecting 
pa scr No. 56—A-39 (in type; to be pub 
ished in Trans. ASME; available to Oct. 1, 
19§7) 


ExperiMentat information on the 
mechanism of yield and the associated 
strains is presented for mild-steel cylinders 
2:1 overstrained by 
internal fluid pressure. A limited num 
ber of Liders’ lines develop and propa 
gate through the cylinder wall according 
to distinct patterns. The strains vary 
circumferentially in keeping with the 
nonhomogeneous mechanism of yield 
Comparison with homogencous plasticity 
theories shows good agreement for cir- 
cumferential strains provided a correction 
is made for the material yield stress 
Axial strains are essentially clastic 
Creep under maintained constant load is 
strain and 


diameter ratio) 


discussed in relation to 


Liiders’ line movement 


creep Characteristics of Type 347 Stain- 
less Steel at 1050 and 1100 F in Ten- 
sion and Compression, by M. J. Man- 
joine, Mem. ASME, Westinghouse Research 
Annual Meeting paper No. 56—A-40 (in 
type; to be published in Trans. ASME; 
available to Occ. 1, 1957 


~ 


Cotp-prawn and stress-relieved Type 
347 heavy-wall tubing flows plastically at 
service temperatures (1050-1100 F) when 
subjected to a stress below the 10,000-hr 
rupture strength. The precipitation in- 
duced by the strain and temperature con- 


ditions causes an extended period of ab- 
normally’ high creep resistance. The 
duration of this period increases with de 
creasing stress and is longer for compres- 
sion than for tension. The creep and 
rupture strengths for service duration 
over 10,000 hr are poorer than those re 
ported for Type 347 annealed bar stock 


Delayed-Yield Time Effects in Mild Steel 
Under Oscillatory Axial Loads, by R.O 
Belsheim, Assoc. Mem. ASME, Naval Re- 
search Laboratory, Washington, D.C. 1956 
ASME Annual Meeting paper No. 56— 
A-108 (in type; to be published in Trans 
ASME; available to Oct. 1, 1957) 


AN apparatus was developed which 
loads a tension specimen by a vibratory 
load superimposed on a static load 
Tests of mild steel produced (4) dynamic 
yield points 5 to 50 per cent above the 
static yield point, and (4) corresponding 
delayed-yicld times of 1000 to 10 millisec 
These results showed general agreement 
with the results of other investigations 


Influence of Repeated Bending Loads on 
Biaxial Residual Stresses in Shot- 
Peened Plates, by T. M. Elsesser, Univer- 
sity of lilinois, Urbana, Ill. 1956 ASME 
Annual Meeting pe No. 56—A-109 (in 
type; to be published in Trans. ASME; 
available to Oct. 1, 1957 


Tue futility of shot-peening certain 
members to increase their fatigue strength 
may be explained by the reduction of the 
initial residual stresses with increased 
numbers of repeated loads. The purpose 
of this investigation was to determine 
the changes in the biaxial residual stresses, 
induced by shot-peening, in steel plates 
subjected to cyclic bending loads. The 
plates were sectioned by etching, and 
curvature Measurements were made to 
evaluate the residual-stress distributions 
in the region of the peened surface 
The residual stresses were found to *'fade’’ 
or decrease to at least 50 per cent of their 
initial value in 10,200 load cycles in the 
medium-hard (SAE 4340) steel investi 
gated 


Instruments and Regulators 


Responses of Temperature-Sensing- 
Element Analogs, by G. A. Coon, Mathe- 
matician, Taylor Instrument Companies. 
1956 ASME Annual Meeting paper No 
56—A-101 (in type; to be published in 
Trans. ASME; available to Oct. 1, 1957) 


From the standpoine of stability, 
temperature-sensing clements used in 
control systems shouid not contribute 
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much phase lag at the frequency where 
the open-loop phase lag is 180 deg. For 
those cases where the temperature-sensing 
clement does not contribute appreciable 
less than 30 deg) phase lag around 180 
deg, it would be advantageous to have a 
low-frequency approximation which 
works for complicated thermal systems 
This paper presents such an approxima 
tion and establishes its validity for the 
electrical analogs of many sensing cle 
ments. In addition, it shows how the 
approximation is related to the thermal 
lag measured during a ramp input and 
the 63 per cent response time. These 
results, which are obtained in terms of 
transfer functions, can be applied to other 
systems having the same analogs 


Method for Presenting the Response of 
Temperature-Measuring Systems, by 
Robert Looney, Assoc. Mem. ASME, Taylor 
Instrument Companies. 1956 ASME Annual 
Meeting ee No. 56—A-102 (in type; to 
be published in Trans. ASME; available to 
Oct. 1, 1957 


A SINGLE time-constant approximation 
of the lag of temperature-measuring 
systems is often adequate for evaluating 
the effect of the system lag on the control 
loop and for indicating the fidelity with 
which transients are recorded The 
value of this approximate time constant 
is dependent upon the system and on the 
properties of the fluid whose temperature 
is being controlled. This paper suggests 
a method of presenting information on 
systems from which the user can deter 
mine the single time-constant approxima 
tion for his operating conditions. Ex 
perimental procedures for obtaining the 
necessary information are discussed 


Design Basis for Cascade-Type Posi- 
tional Servomechanisms, by Sidney Lees, 
Massachusetts Institute of Technology, 
Cambridge, Mass. and T. C. Blaschke, Sperry 
Gyroscope Company, Lake Success, N. Y 
1956 ASME Annual Meeting paper No 
56—A-105 (in type; to be published in 
Trans. ASME; available to Oct. 1, 1957 


A pesiGn basis, previously developed 
for multiloop positional servomecha 
nisms, has been extended to cascade type 
systems. The design basis attempts to 
co-ordinate specifications, dynamic char 
actcristics, interferences, and uncefrtaintics 
froma consideration of the generation of 
torques by the system. The limitations 
of the system performance are distin 
guished from component characteristics 
The concept of frequency-dependent coeff 
cients is applied tothe lead-modifier damp 
ing model, the lag-modifier viscous 
damping model, and to the lag-modifier 
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lead-modifier damping model It is 
shown that the performance may be 
understood from knowledge of second 
order systems. Estimates of uscful values 
of the parameters for cach model are 


confirmed by analog studies. 


The Phase-Space Method for Analysis of 
Nonlinear Control Systems, by Y.H. Ku, 
University of Pennsylvania, Philadelphia, 
Pa. 1956 ASME Annual Meeting paper No 
56—A-103 (in type; to be published in 
Trans. ASME; available to Oct. 1, 1957 


Tuis paper gives a general procedure for 
the analysis of a feedback system with 
a nonlinear control function. Taking the 
actuating signal as the dependent variable, 
a single nonlinear differential equation ts 
obtained, the order of which depends 
upon the complexity of the linear transfer 
functions. This high-order nonlinear 
differential equation is then solvable by 
the phase space method de veloped by the 
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Block diagram of feedback system with 
nonlinear control and limiter 


uuthor and detailed in previous 
papers. The method is further extended 
to the analysis of a system with one non 
linear controller in the forward branch 
and another nonlinear controller in the 
feedback branch. The two phase-plane 
equations obtained from the simultaneous 
differential equations are then solvabk 
by a previous method 


Pressure-Flow Characteristics of Pneu- 
matic Valves, by F. D. Ezckiel, Assox 
Mem. ASME, and J. L. Shearer, Mem 
ASME, Massachusetts Institute of Technol 
ogy, Cambridge, Mass. 1956 ASME Annual 
Meeting paper 56—A-104 (in type; to be 
published in Trans. ASME; available to 
Oct. 1, 1957 


In His paper, the pressure-flow char 
acteristics arederived from equations that 
hold for frictionless flow of perfect and 


semiperfect gases. Because the viscosity 
of most commonly used gases ts at least 
two orders of magnitude less than com 
monly used hydraulic fluids, the effects of 
friction in control-valve orifices are al 
most always negligible. Commonly used 
gases such as air, nitrogen, products of 
combustion, and the like, are usually used 
in a range of states that is sufficiently tar 
enough away from their critical points 
and liquid states to consider them as 
perfect or semiperfect gases. This is 
truc, for instance, of air at pressures 
below 3000 psi and temperatures above 
350 R. Also, many of che significant 
conclusions that come out of work with 
perfect and semiperfect gases may be 
applied qualitatively to cases where the 
behavior of the gas departs considerably 
from the perfect-gas equations, This is 
truc, for instance, when steam is used 
without much superheat, as long as 
none of it condenses to liquid water 


Machine Design 


Effects of Complex Stress-Time Cycles 
on the Fatigue Properties of Metals, 
by W. L. Starkey, Assoc. Mem. ASME, and 
S. M. Marco, Assoc. Mem. ASME, Ohio 
State University, Columbus, Ohio 1956 
ASME Annual Meeting paper No, 56-—-A-1 
in type; to be published in Trans. ASME; 
available to Oct 1, 


An INVESTIGATION Was conducted to 
determine the effects of complex stress 
time cycles on the fatigue properties of 
metals. The uniaxial stresses studied 
were complex in the sense that their 
stress-time patterns may be analyzed as 
composed of several harmonic com 
ponents. Four theoretical design meth 
ods, and the results of an experimental 
investigation involving complex stresses 
are presented. Comparisons are made 
of the test results with the theory predic 

Many of the machines of the present 
day are high-performance machines 
Such machines must be capable of develop 
ing high power capacities but must 
simultancously be light in weight and of 
small volume 

High-performance machines are often 
subjected to forces which induce in the 
individual members complex stress-time 
cycles. The design of machine members 
subjected to such stresses involves an 
arca of the fatigue problem which has 
not yet been investigated systematically 

It would be useful to establish relation 
ships by means of which the effects of 
complex stress-time patterns on endur 
ance properties could be estimated on the 
basis of knowledge of simple stress-cycle 
data. Relationships of this type may be 
developed theoretically and evaluated 
experimentally by performing controlled 
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Complex stress-time relationships for 
various pe of an aircraft propeller 
recorded by electric strain gages 


tests with a testing machine capable of 
inducing complex stresses in specimens of 
simple geometry. By such a procedurc 
it should be possible to devise a general 
ized design method which utilizes simple 
completely reversed uniaxial enduranc« 
properties as the basic design data 

This paper presents relationships which 
correlate the effects of complex stresses 
with simple failure daca, and presents the 
results of a testing program conducted 
to obtain experimental data involving 


ompl x Stresses 


ue of Metals Under Combinations 
Stresses, by W. N. Findley, Brown Uni 
versity, Providence, R. | 1956 ASME An 
nual Meeting paper No. 56——-A-74 (in type; 
to be published in Trans. ASME; ad 4 
to Oct. 1, 195 


Fati 


Anacysis of available information sug 
gests that the phenomenon of fatigue otf 
materials results primarily from alter 
nating shearing stress producing cracks 
along shear planes, and that the resistance 
to fatigue cracking ts influenced by other 
factors. Some of chese factors are 
changes in structure of the material re 
sulting from plastic and clastic stressing 
as well heat-treatment; the mode of 
crack propagation and the complementary 
normal stress on planes of shear stress 
Several theories of failure under combined 
stress are examined and modified to ac 
count for observed faces. A general 
design expression is proposed. The in 
including extreme 


complementary 


fluence of Mean stress 
vielding, 
and anisotropy are con 


Compre ssion ), 
normal strcss, 
sidered 
Repeated shear stress seems to be the 
cause of fatigue fraceures with other fac 
tors such as complementary normal stress 
and anisotropy as modifying influences 
combined 


which are under 


operative 
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stressing, according to the conclu 
sions 

The phenomenological theories for 
fatigue under combined stress require 
correction for these influences. Modifi 
cations proposed yield expressions which 
are satisfactory for combined bending 
Additional data at other 


needed to 


and torsion 
combinations of 
evaluate the theory, 
standing of the origin of fatigue at the 
atomic level of action is needed 


stress are 
and a better under 


Vibration Design Charts, by J. N. Ma 
Duff, Mem. ASME, Duke University, Dur 
ham, N. C. and R. P. Felgar, General Ele 
tric Company, Schenectady, N BS 1956 


ASME Annual Meeting paper No. 56- 
A-75 (in type; to be published in Trans 
ASME; available to Oct. 1, 1957 


Tue charts, tables, and nomographs 
presented in this paper were prepared to 
provide a quick procedure for estimating 
natural frequencies of uniform and non 
uniform beams and uniform plates. This 
enables the designer to assess the effect 
of changing the dimensions, type of sup- 
port, and material of the element 

The data for the tables presented in the 
paper were obtained from readily avail- 
able references. Undoubtedly, some in 
formation available in the literature has 
been omitted. It is expected that, from 
rime to time in the future, the tables will 
be modified and additional information 
added 

The theory underlying the data given 
for the natural frequencies of beams and 
plates assumes small deflections and 


neglects rotary inertia and shcar effects. 
These restrictions must be kept in mind 
when determining frequencies from the 
charts 


Steam Power Generation 


A Method for Calculating Vibration Fre- 
quency and Stress of a Banded Group 
of Turbine Buckets, by M. A. Probl, 
Mem. ASME, General Electric Company, 
West Lynn, Mass. 1956 ASME Annual 
Meeting paper No. 56—A-116 (in type; to 
be sublished in Trans. ASME; available to 
Oct. 1, 1957 


STEAM-TURBINE buckets are normally 
tips by a band. The 


segments, cach seg 


covered at the 
band is applied 
ment clastically joining together a given 
In studying vibra 
buckets should be 


number of buckets 
tional behavior the 
treated as banded groups rather than as in 
dividual cantilevers. A method of anal 
ysis, suitable for digital computation, 1s 
presented which gives all of the natural 
frequencies and mode shapes of a banded 
group of buckets subject to the usual 
limitations of the elementary beam theory 
Axial and torsional motion as well as 
tangential is considered. Also a_pro- 
cedure is included for evaluating vibration 
amplitude and stress at 
Damping is assumed to be small and the 
energy input to the banded group from a 
prescribed form of nozzle stimulus is 
equated ro the energy dissipated in damp 
ing to determine vibration-stress levels 


resonance 


Sample calculations have been made on 
the IBM Electronic Data Processing 
Machine, Type 704, and the results of 
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Number ot Cycles 


Typical bending-moment history of a specimen of 25S-T aluminum alloy subjected 
to 45,000 cycles of stress initial values of which were 20,000 psi mean stress and 


40,000 psi alternating stress 
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Typical Cross-Compound marine tur- 
bine will have approximately 19 mov- 
ing rows with a total of about 3000 
buckets per turbine. Top: High-pres- 
sure turbine. Right: Low-pressure tur- 
bine. 


these calculations are given in a com 
panion paper (No. 56—-A-119), a digest 
of which follows 

High Frequency Vibration of Steam- 


Turbine Buckets, by F. L. Weaver, Mem 
ASME, and M. A. Prohl, Mem. ASME, Gen 
eral Electric Company, West Lynn, Mass 
1956 ASME Annual Meeting paper No 
56—A-119 (in type; to be published in 
Trans. ASME; available to Oct. 1, 1957 


Tue design of short and medium 
height steam-turbine buckets is discussed 
with regard to the possibility of resonant 
vibration at the frequency of passing 
nozzles or multiples of this frequency 
Particular attention is given to the design 
problems involved in marine applica 
tions 

A new calculation procedure is used 
to obtain the various natural frequen 
and torsional 
of a banded group of buckets and the 


related mode forms and vibration-stress 


cies (tangential, axial, 


levels. Calculation results obtained on 
the IBM Electronic Data 
Machine, Type 704, are presented and ar¢ 
discussed with relation to their influence 


Processing 


on bucket design 
It is concluded that marine propulsion 
turbines may considerabl« 


periods of time at speeds where certain 


operate for 


buckets will vibrate in resonance with the 
nozzle stimulus. Determination of the 
natural frequencies of vibration of thes« 
buckets and the evaluation of stresses at 
these resonant responses is an important 
part of bucket design. The advent of the 


modern digital computer now makes it 


Fepruary, 1957 


practical toapply more thorough and mor 
exact proc edures of analysis to this vibra 
tion problem. The analytical procedures 
employed in this paper are considered to 
significant advance along 
these lines. The 
in the study of bucket vibration and th« 


performance 


represent a 
use of these methods 
correlation of calculated 
with measurement and with experience 
will result in continuing progress in this 
important field 


Power Test Codes 


Cooling Towers for Steam-Electric Sta- 
tions—Selection and Performance Ex- 
periences, by M. W. Larinoff, Mem 
ASME, Ebasco Services, Inc 1956 ASMI 
Annual Meeting paper No. 56—-A-59 (it 
type; to be published in Trans. ASMI 
available to Oct 1, 1957 


COOLING towers are an important ¢l: 
ment in the plans of tomorrow's steam 
Their out 
flexibiliry 


electric generating stations 
standing advantage is the 
which they offer to new plant locations 
Their present short-comings, by con 
parison with expericnced power-plant 
standards, are generally their short serv 
ice life, high 
thermal-performance 


Maintenance costs, and 


deficiencies and 
losses 

Cooling-tower owners with towers less 
than 10 years old who have already spent 
more than §0 per cent of the initial tower 
cost for maintenance probably could have 
well afforded a concrete-shell cooling 
rower with a fill of noncorrosive metal or 
some plastic material lasting perhaps 
30 to 40 years. The answer to a dependa 


ble, durable and ccOnomic cooling tower 
may not be in today's redwood towers nor 
substitute-material 


in an indestructiblk 


rower, burt it muse lic somewhere be 
tween 

rhe responsibility for the design and 
development of a more dependable and 
longer life cooling tower lies in the hands 
of the manufacturer The cooling-tower 
industry should solve the problems facing 


the purchasers and users today by estab 


lishing acceptable minimum standards of 
thermal performance and structural and 
mechanical durability. By doing so, the Piss 
industry will prepare itself to successfully 

meet the expanding future needs of the io 
clectric utility industry and grow in an ete. 


armosph« re of confidenc« 


ASME Transactions 


Tun January, 195 of the 
f the ASME (available at $1 per 
ASME members; $1.50 to nonmembers), con 
tains the following 


, issue Transactions 


to 


Technical Papers 


The Springback of Metals, by I 
dines 55 66 


(yar 


Design Study of a Hydrostatic Gas Bearing 
With Inherent Orifice Compensation, by S. K 
Grinnell and H. H. Richardson §5--A-177 

Speciti Heats of Liquid Metals and Liquid 
Salts, by T. B. Douglas 


19] 
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Fuel Elements for Nuclear Reactors, by J. B 
Anderson 

Reactor Shielding, by E. P. Blizard 

Safeguard Features of a Pase-Breeder-Reactor 
Power Plant, by W. J. McCarthy, Jr., and F.C 
McMath 

Methods of Refueling Heterogeneous Nu- 
clear Reactors, by Stuart McLain, A. H 
Barnes, and R. C. Goertz 

Design of Corrugated Diaphragms, by J. A 
55 ~A-112 

Investigations of the Properties of Corru- 
gated Diaphragms, by W. A. Wildhack, R. F 
Dressler, and E. C. Lloyd. ($5-—-A-181 

Recent Research on Flat Diaphragms and 
Circular Plates With Particular Reference to 
Instrument Applications, by A. M. Wahl 
(55 -A-116) 

Fifect of Surface Finish on the Fatigue 
Strength of Titanium Alloys RC 130B and Ti 
140A, by G. M. Sinclair, H. T. Corten, and 
r. J. Dolan. (55--A-197 

Certain Departures From Plastic Ideality at 
Small Strains, by H. A. Lequear and J. D 
Lubahn 55--A-151) 

On the Applicability of Notch Tensile Test 
Data to Strength Criteria in Engineering De 
sign, by J. D. Lubahn. (55--A-149 

Creep Damage in a Cr-Mo-V Steel as Meas 
uted by Retained Stress Rupture Properties, by 
M.H. Jones, D. P. Newman, and W. F. Brown, 
Jr. (55--A-175 

Some Studies of Angle Relationships in 
Metal Cutting, by J. H. Creveling, T. F. Jor 
dan, and E.G. Thomsen. ($5--A-125) 

On the Drilling of Metals, 2— The Torque 
and Thrust in Drilling, by M. C. Shaw and 
C. J. Oxford, Jr 

Influence of Grinding Fluids Upon Residual 
Stresses in Hardened Steel, by H. R. Letner 
($5--A-123) 

Residual Stresses in Cold Extruded Alu 
Frisch and E. G. Thomsen 


Haringx 


minum, by J 
($5 ~A-27 

Plant Management ard Other Factors Affect 
ing Maintenance Costs in Steam-Generating 
Stations, by V. F. Estcourt. ($$--A-87 

Maintenance Factors Affecting Production 
Costs, by W. F. Oberhuber and C. W. Watson 
($5--A-128 

Fluid Flow Through Two Orifices in Series, 
IIl--The Parameters of Metastable and Stable 
Flow of Hot Water, by W. J. Kinderman and 
E. W. Wales A-192 


Availability List of 
Unpublished ASME Papers 


A numogr of papers and reports were pre 
sented at ASME Meetings which were not pre 
printed or published. Manuscript copies of 
these papers are on file for reference purposes 
in the Engineering Societies Library, 29 West 
39th Sereet, New York 18, N. Y. Phorostatic 
copies of these unpublished papers may be 
secured from the Library at the rate of 40 
cents per page. The following papers recently 


have been placed on file in the Engineering 
Societies Library 
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1955 Nuclear Engineering and 
Science Congress 


Steady State and Transient Heat Transfer 
Problem in Water-Cooled Reactors, by L. § 
Mims 

Proposed Structural Design Basis for Nuclear 
Reactor Pressure Vessels, by W. E. Cooper 

Design and Development of Components for 
the SRE, by W. E. Parkins 

A Pyrometallurgical Processing Method for 
Nuclear Fuels, by Members of the Chemical 
Engineering Division 


1956 ASME Spring Meeting 


Design of Graphite Moderated Power Re- 
actors, by A. B. Carson 


Joint 1956 EIC-ASME-ARS Meeting 


Air Pollution Control Problems, by E. A 
Allcut 


1956 ASME Semi-Annual Meeting 


High Impact Plastics as Engineering Mate 
rials, by F. L. Ingley and P. J. Mecks 

A Deceleration Probe for Measuring Stagna 
tion Pressure and Velocity of a Particle-Laden 
Gas Stream, by J. L. Doussard and A. H 
Shapiro 


1956 ASME Fall Meeting 


Economic Lot Size Formulas in Manufactur 
ing, by A. Vasonyi 

Economic Lot Sizes for Some Elementary 
Inventory Systems, by E. Naddor 


1956 ASME Petroleum Mechanical 
Engineering Conference 


Design Applications for Air Drilling Equip- 
ment, by V. A. La Fave 

Drilling Rig Maintenance Costs, by R. W. 
True 

A Comparison of the Application of Various 
Fluid Drives to Oilfield Drilling Rigs, by W. A 
Eskridge 


1956 ASME Annual Meeting 


Trends and Prospects in the Coal Industry 
by P. D. Teitelbaum 

Influence of Heat Treatment on the 1000 F 
and 1050 F Properties of Steam Pipe Made in 
Japan and Germany From 1.25 Cr-0.50 Mo and 
2.25 Cr-1.0 Mo Steels on the Effect of Tempera 
ture on the Properties of Metal, by J. W. Free 
man and I. A. Rohrig 

The Development of the Heat Pump and Its 
Application in the Chicago Area, by T. R 
Kroeschell 

Basis for the Design and Retirement of 
Petroleum Heater Tubes, by J. J. Heller 

The Design and Operation of an Electrical! 
Analog of a Reciprocating Compressor Instal- 
lation, by J. V. Hughes and J. M. Sharp 


ASME Papers 
Order Form 


Copies of ASME technical 
papers digested this month are 
available in pamphlet form. 
*Piease order only by paper number; 
otherwise the order will be re- 
turned. Orders should be ad- 
dressed to the ASME Order De- 
partment, 29 W. 39th St., New 
York 18,N. Y. Papers are priced 
at 25 cents each to members; 50 
cents to nonmembers. Payment 
may be made by check, U. S. post- 
age stamps, free coupons distrib- 
uted annually to members, or cou- 
pons which may be purchased 
from the Society. The coupons, 
in lots of ten, are $2 to members; 
$4 to nonmembers. 

Note: No digests are made of 
ASME papers published in full or 
condensed form in other sections 
of MECHANICAL ENGINEERING. 

Copies of all ASME publications 
are on file in the Engineering 
Societies Library and are indexed 
by the Engineering Index, Inc., 
both at 29 West 39th Street, New 
York, N. Y. 

ASME Transactions and the 
Journal of Applied Mechanics are on 
file in the main public libraries of 
large industrial cities and in the 
technical libraries of engineering 
colleges having ASME Student 
Branches. 
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Comments Papers 


Multifuel Firing 


Comments by N. E. Sylvander' and 
C. W. Zielke’ 


Tue opportunity to add comment to 
this paper® is appreciated. After com 
plimenting G. A. Watts on a most worthy 
presentation, we would specifically like to 
amplify somewhat on the use of a low 
temperature carbonization product 
CHAR— as a boiler fuel 

The chief difference in burning low 
temperature carbonization char as com 
pared to burning high volatile birumi 
nous coal is found in the severity of 
conditions required for ignition. Once 
good strong ignition is achieved and 
maintained, the combustion rates of the 
char and devolatilized coal residue are 
about the same. Burning-rate indexes 
obtained by B&W on solid fuels of all 
types support this contention. Con 
firmation is also found in the BAW tests 
on burning Pitt-Consol LTC char in the 
cyclone 

In burning gases or pulverized solid 
fuels, the critical region is that where the 
flame stabilizes itself in its propagation 
against the oncoming unburned stream 
which is called the anchor zone of the 
flame. Here conditions must be rela- 
tively quiescent compared to the re- 
mainder of the flame or the flame is 
blown off and ignition lost. The higher 
the norma! (nonturbulent) burning rate 
of a fuel, the less critical this region 
becomes, for at the higher burning rates, 
blowoff of the flame is less likely. Be 
yond the anchor zone, high turbulence is, 
of course, desirable and necessary to 
achieve high Bru output per unit volume 

What are the characteristics of char 
that require somewhat morc severe 
conditions to stabilize the flame? The 
propertics of an LTC char produced 
from a high volatile Pittsburgh seam 
coal are as follows 


' Research Supervisor, Research and Develop 
ment Division, Pittsburgh Consolidation 
Coal Company, Library, Pa 

® Research Chemist, Research and Develop 
ment Division, Pirtsburgh Consolidation 
Coal Company, Library, Pa 

of Cyclone Furnaces,’ 
by G. A. Watts and W. L. Sage, Mecuanicat 
Enoinerrino, vol. 78, September, 1956, pp 
823-827. 
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Coal Char 
Volatile matter 42.5 14.5 
Fixed carbon 47.5 71.5 
Ash 10 0 14.0 
Bru/Ib 13,200 12,250 


The notable difference between the 
two fuels is the lower volatile content 
and the high fixed carbon content of the 
char. The coal, as a fuel, gives off large 
quantities of combustible gases at the 
relatively low temperature of 800 F 
which readily mix and burn with the 
ambient air at a rapid rate so that igni 
tion in such a solid fuel is relatively no 
problem. In contrast the volatile matter 
of LTC char (chiefly hydrogen and 
methane) is not given off readily until a 
temperature several hundred degrees 
higher isreached. Ignition of char must, 
therefore, be achieved principally by 
oxygen transport to the particle surface, 
the same process by which coal particles 
are burned after they are devolatilized 
Hence adequate rates of combustion to 
Maintain ignition are obtained when the 
char particles are sufficiently fine and 
close together so the diffusion paths are 
short and if the temperature is sufficiently 
high so that reaction with the fine 
particles heats them rapidly. Particles 
in such a reaction also must be guarded 
from excessive heat losses by radiation 
This is accomplished by providing hot 
walls to surround the flame 

Therefore we see that to maintain 
ignition or anchorage of a char flame at a 
given point in the burner requires ade 
quate air preheat, high-particle cloud 
density, relatively fine particles, and 
radiation shielding. With these condi 
tions fulfilled the flame stabilization is 
accomplished at a point where the 
stream velocity is relatively slow, as atthe 
walls or entry cone of a cyclone. In 
addition, the normal burning velocity of 
char can be increased by providing an 
intense pilot flame of premixed gas and 
air which becomes the anchor point of 
the flame 

Studics of the burning velocity of 
char were made on a lab scale in Pitt 
Consol laboratories using a 2-in-diam 
burner with a peripheral pilot flame 
of premixed natural gas and air to stabi 
lize the flame. The combustion chamber 
(6 in. in diam made of firebrick) was 


heated to 1400 F prior to introducing the 
char. For experimental purposes the 
char used was ground to 70 per cent 
through 200 mesh. It was found that a 
stable conelike flame could be achieved 
in this small unit with as little as 1'/» 
per cent Bru input via the pilot as natural 
gas, or other fuel. A larger jet-type 
burner would probably require as little 
as 0.1 per cent Bru input. The effect 
of preheat temperature and fuel concen 
tration on the flame height (which is a 
function of the flame velocity) was cor 
related. The flame velocity is appre 
ciably higher for the higher preheat 
temperature and also for the higher 
fuel concentration. In a like manner, 
coal flame stabilization is aided; how 
ever, milder conditions can be em 
ployed 

To sum up, we would like to say that 
burning of char and coal is much the 
same once flame stabilization is acht ved 
The conditions necessary for ignition 
are fulfilled in a cyclone-type burner 
Char with fineness less than 15 per cent 
through 200 mesh has been burned suc 
cessfully without the addition of auxil- 
iary fuel Rates of combustion were 
ach ved such that the unit can be oper 
ated at full capacity just as can be done 


with coal 


Comment by J. J. Grob‘ 


My discussion of this excellent paper, 
in the form of a question, 1s as follows 

In the operation of the cyclone 
furnace, with variable fuels and ash 
characteristics and particularly when 
recycling fly ash, I am interested in 
whether any problems ar encountered 
due to carryover particles of molten 
fly ash into the outer furnace? The 
problems I have in mind are the possible 
glazing or coating of outer furnace water 
walls or other heat-transfer surfaces with 
consequent losses in exit gas temperature, 
superheat temperatures or both? If this 
happens, my next question is as to the 
degree of rise in exit-gas temperature or 
drop in superheat and means for cleaning 
to restore normal conditions? 

‘Chief Performance Engineer, mechanical 
engineering department, Consolidated Edison 
Company of New York, Inc., New York, 
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Authors’ Closure 


We wish to thank Messers. Sylvander, 
Zickle, and Grob for their comments 

In answer to Mr. Grob, the fouling of 
generating surfaces by slag is largely 
dependent on furnace design, the use 
that is made of cleaning equipment, and 
the composition of the slag; but not 
too much upon the quantity of slag 

Experience with flyash re-injection to 
cyclones has been limited to a number of 
tests at the Research Center and on one 
400,000 Ib/hr steam capacity commercial 
unit. No increase in fouling of boiler 
or superheater surfaces has been observed 
during periods of flyash re-injection; 
in fact, it seems to have been less 
Measured dust loadings on these units 
show that more than 90 per cent of the 

flyash is retained in the 
If the ash has the same com- 


re-injected 
cyclone 
position or slagging properties as that 
from the fuel being fired, we would not 
expect any greater fouling of the heating 
surfaces 


W. L. Sage.° 
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vor Nuciaar Raw Mareriacs. 
Edited By Robert D. Nininger. 1956, D. Van 
Nostrand (¢ ompany, Inc., Princeton, N. J 
293 p., 6 in., bound. $7.50. Thirty- 
three papers from the International Conference 
on the Peaceful Uses of Atomic Energy are 
the basis of this volume, which is one of a 
series of presentations of significant material 
on selected subjects treated at the Conference. 
The contents of the papers have been edited 
and rearranged to provide a cohesive account 
of two major topics; The geology of uranium 
and thorium and prospecting techniques 
Most of the chapters include lists of references 


Frow Muasurement sy Tae entiaL- 
Panssure Murnop. Prepared by George Kent, 
Led > Luton, Bedfordshire, England Second 
Edition, 1956. 136 p., in., 
bound. 10s. This small book contains sim- 
plified orifice tables and related information 
useful to the oil-feld engineer, to the engineer 
in testing equipment, and to the process cngi- 
neer in measuring piped ——- of water, air, 
gas, or steam. Although the data appl 
mainly to ordinary straight iron pipes 0 | 
nonpulsating flows and of the anual Intetmnial 
size, one section of the book is devoted to 
flow under abnormal conditions. The last 
part of the book is a catalog of the products 
of the publisher. 


Hanpsucn par ANORGANISCHEN 
Cuumim. System No. 28, Calcium, Part B, 
Section 1. System No. 60, Copper, Pare A, 
Section 2. Sth edition, 1955, 1956, Verlag 
Chemie, Weinheim, Germany. 755 p., 264 
6*/, * 10 in., paper DM 421.00, DM 147 


® Research Engineer, The Babcock & Wilcox 
Company Research Center, Alliance, Ohio. 
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The following two volumes of the new edition 
of this poss reference work provide an 
extensive compilation of technical informa- 
tion on their respective subjects: Number 28: 
Calcium. Part B-Section 1. Technology of 


calcium and its compounds. Number 60: 
Copper. Part A-Section 2. Chemistry and 
physics of elemental copper: preparation; 


physical properties; chemical and clectro- 
chemical behavior; physiological hazards; 
analysis and determination. Original _ref- 
erences are cited for all data given. These 
volumes cover the literature through 1949, 
and in some cases up to 1954 


A Hanpsoox on Bett Converer Desion 
Compiled in association with Hewitt-Robins, 
Inc., New York, N. Y., and published 1956 
by the General Electric Company, Lrd., 
Erith, Kent, England. 148 p., 
in., bound. 30s. Detailed explanations and 
calculations for the design of individual 
conveyers are given in this handbook. The 
first section of the book deals with the factors 
to be taken into account in the design of 
conveyers for specific pepe, and the follow- 
ing sections take up such essentials as idlers, 
drive equipment, trippers, brakes, and shaft 
design. Sample calculations for several types 
of conveyers are included, and tables of data 
are provided 


Heat Power Funpamentats. By Carroll 
M. Leonard and Vladimir L. Maleev. Second 
Edition 1956. Pitman Publishing Corpora- 
tion, New York, N. Y. 527 p., 6 X 9'/,in., 
bound. $7. In addition to presenting the 
fundamentals of thermodynamics, this text 
deals with steam, internal-combustion, and 
gas-turbine power plants, and includes a 
chapter on mechanical refrigeration. A new 
feature of the present edition is the treatment 
of the problems of heat transfer in a separate 
chapter. Tables of properties of steam and air 
are appended 


Hire. Volume 3: Bautechnik. 28th edi- 
tion, 1956, Wilhelm Ernst und Sohn, Berlin. 
1616 p., 4*/4 in., bound. DM 42.00. 
The main topics deale with in the present 
volume of this standard German handbook 
for engineers are statics; wood, steel, and con- 
crete construction; water supply and sewage; 
heating and ventilating; construction ma- 
chinery; city planning; dams; tunnels; 
foundations; bridges; and highways. In 
this edition, some textual revisions have been 
made, some new material is supplied in a 
supplementary section, and a new section 
covering prestressed concrete and compound 
construction has been added. 


Heatino Practice. By 
Warburton-Brown. 1956, Philosophical Li- 
brary, Inc., New York, 192 p., 5’/s 
9 in., bound. $10. The general principles 
and specific practical applications of induction 
soldering, brazing, and hardening are dis- 
cussed, and detailed information is given on 
the design of coils, inductors, and foodling 
fixtures. Factors to be considered in selecting 
the process are also treated, and one chapter 1s 
devoted to the design of components for pro- 
duction by the induction heating method. 
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Inpustaiat =©Hanpsoox. 
Edited by H. B. Maynard. First Edition, 
1956. McGraw-Hill Book Company, Inc., 
New York, N. Y. Various paging, 6 X 
9'/, in., bound. $17.50. This comprehen- 
sive reference book for practicing leleonial 
engineers contains §8 chapters grouped in the 
following cight sections: the industrial en- 
gineering function; methods; work measure- 
ment; predetermined - elemental - time 
standards; wage payment; control proce- 


Library Serves 

Societies Library books 
may be borrowed by mail by ASME 
Members for a small handling charge. 
The Library also prepares bibli- | 
ographies, maintains search and photo- 
stat services, and can provide microfilm 
copies of any items in its collection 
Address inquiries to Ralph H. Phelps, 
Director, Engineering Societies Li- 
brary, 29 West 39th St., New York 18, 
N. Y. 


dures; plant facilities and design; and other 
aspects. The individual chapters, cach pre- 
pared by an authority in the field covered, 
deal with a wide range of techniques and 
functions, including organizing for industrial 
engineering; process charts; curves and nomo- 
graphs; planning and measuring maintenance 
and construction work; product classification, 
and the preparation of reports 


Intropuction To Soxtp State Puysics. By 
Charles Kittel. Second Edition, 1956. John 
Wiley and Sons, Inc., New York, N. Y 
617 p., 59/4 91/4 in., bound. $12. An 
account of such representative aspects of the 
physics of solids as crystal structure, thermal 
and dielectric properties of solids, the free 
electron and band theories of metals, paramag- 
netisin, ferromagnetism, 
and semiconductors. This edition provides 
fuller explanations of basic concepts than did 
the previous edition and includes new material 
on alloys, imperfections in solids, photocon- 
ductivity, and luminescence. The book is 
intended for scientists and engineers who may 
not have had formal courses in the subject, 
as well as for students of physics, chemistry, 
and engineering 


Kattpressen UND Kattstaucnen. By W. 
M. Missoshnikow and M. J. Grinberg. 1955, 
Verlag Technik. Berlin, Germany. 336 p. 
5*/, * 8'/,in., bound. DM 21. A German 


translation of a Russian book dealing with 
cold-pressing and cold-upsetting of metals. 
It describes the equipment, the materials and 
the processes used, with detailed treatment 
of the tools involved. There are also sug- 
gestions on planning a cold-pressing depart- 
ment in a manufacturing plant 


Latex; Naturat Syntunetic. By 
Philip G. Cook. 1956, Reinhold Publishing 
Corporation, New York, N. Y. 231 p., 
4/5 & 7 in., bound. $3.50. One of a 
series of concise summaries of new processes, 
materials, or techniques, published to make 
information on recent developments readily 
available to engineers and The 
book deals with the production and modifica- 
tion of both seed onl synthetic types of 
latex, and their conversion into useful prod- 
ucts. Vulcanization, compounding, proc- 
essing, and testing are discussed, and methods 
of manufacture of various products—foams, 
footwear, molds, adhesives, etc.—are de- 
scribed. 


Manoanegse Published for Hadfields 
Limited-Sheffield by Oliver and Boyd, Edin- 
burgh, Scotland. 128p., 5*/s X 9 in., bound. 
18s. A summary of present knowledge, 
covering historical background, manufacture 
and processing, metallography, properties, 
heat treatment, work-hardening, machining, 
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welding, influence of temperature on proper- 
ties, and modifications in composition. Non- 
magnetic steel for electrical purposes is briefly 
described, and industrial applications are 


noted. 


Mareriats or Enctnegrtnc. By Carl A. 
Keyser. 1956, Prentice-Hall, Inc., Englewood 
Cliffs, N. J. 502 p., 55/5 X 85/, in., bound. 
$8. Basic information on metals, inorganic 
nonmetallic materials, and organic materials, 
presented concisely and with emphasis on 
practical applications. About three-quarters 
of the book is devoted to metals, the re- 
mainder to such materials as clay, glass, gyp- 
sum, concrete, plastics, rubber, organic coat- 
ings, and wood. 


Mecuanicat Desicn ror Exvecrronic En- 
orngers. By R. H. Garner. 1956, D. Van 
Nostrand Company, Inc., Princeton, N. J 
223 p., 5'/2 & 88/4 1n., bound. $5. A con- 
cise review of methods for the design and con- 
struction of rack systems, apparatus cabinets, 
chassis, panels, and other equipment, along 
with practical suggestions hee sheet metal- 
working, finishing, soldering, brazing etc 
Additional subjects treated include accessi- 
bility for servicing, ventilating and cooling, 
labeling of panels and cables, coil winding, 
and potting of components 


Mecuanicat Design ror Exvecrronics Pro- 
puction. By John M. Carroll. 1956, Mc- 
Graw-Hill Book Company, Inc., New York, 
N. Y. 348 p., 6 X 9'/q in., bound. $6.50. 
Intended to meet the needs of electrical and 
mechanical engineers as well as those of elec- 
tronic enginecrs, this book is a compendium 
of design methods, production processes, 
and manufacturing clec- 
tronic industries. The wide range of subjects 
covered includes space planning, chassis de- 
sign, fabricating and finishing, shielding, 
potting, assembly methods, and cabinet con- 
struction. A chapter on environmental fac- 
tors deals with design to withstand shock and 
vibration, extreme temperatures, explosive 
atmospheres, and other hazards. The book is 
based on a group of articles in the October, 
1954, Electronics magazine. 


Mecuanics or Tug Rotter Drive 
By R. C. Binder with the collaboration of the 
Engineering Staff of the Diamond Chain 
Company. 1956, Prentice-Hall, Inc., Engle- 
wood Cliffs, N. J. 204 p., 5'/2 in., 
bound. $5. This mathematical analysis of the 
dynamics and statistics of roller chains op- 
erating over sprockets provides a basis for de- 
veloping the power capacity, or rating, of 
roller-chain drives. Among the factors an- 
alyzed are centrifugal force, tooth-pressure 
angle, roller velocity, sprocket velocity, 
chain-strand vibration, alk as path of the 
chain strand. The last chapter is an analyti- 
cal study of a simple type of roller chain 
drive, made in order to outline a general 
method for rating drive. 


Practica, Perroteum Enoineurs’ Hanp- 
spook. By Joseph Zaba and W. T. Doherty. 
Fourth Edition, 1956. Gulf Publishing Com- 
pany, Houston, Texas. 818 59/5 
in., bound. $14. An extensive compilation 
of tables, charts, and formulas connected 
with drilling and production practice, includ- 
ing sufficient ex seen texe material for 
practical use vere are also separate chap- 
ters on general engineering data. About 
150 pages of new material have been added 
in this edition. 


Procress Nuctear Engroy. Volume | 
Series 2, Reactors. Edited by R. A. Charpie 
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and others. 1956, McGraw-Hill Book Com- 
pany, Inc. New York, N. Y. 492 p., 6 
9'/¢in., bound. $14. The first five chap- 
ters of this review of the present state of 
reactor technology are summarics of the power- 
reactor programs in the United States, Canada, 
the United Kingdom, Europe, and the Soviet 
Union. The remaining six chapters deal 


with che Shippingport (Pa. reactor; 
type boiling water reactor; aqueous homo 
geneous power reactors; the graphite-moder 
ated, gas-cooled pile; the sodium-cooled 
graphite reactor; and fast power reactors 
A country-by-country list of existing and pro- 
jected reactors is given at the end of the 
volume 


ASME Boiler and 


Pressure Vessel Code 


Interpretations 


Tue Boiler and Pressure Vessel Com 
mittce meets regularly to consider 
where users have found difficulty 
in interpreting the Code. These pass 
through the following procedure: (1) 
Inquiries are submitted by letter to the 
Secretary of the Boiler and Pressure Ves 
sel Committee, ASME, 29 West 39th 
Street, New York 18, N. Y.; (2) Copies 
are distributed to Committee members for 
study; (3) At the next Committee meet- 
ing interpretations are formulated to be 
submitted to the ASME Board on Codes 
and Standards, authorized by the Council 
of the Society to pass upon them; (4) 
They are submitted to the Board for 
action; (5) Those which are approved 
are sent to the inquirers and are published 
in MecuanicaL ENGINEERING 

(The following Case Interpretations 
were formulated at the Committee meet 
ing Nov. 2, 1956, and approved by the 
Board on Dec. 27, 1956.) 


Annulment of Cases 


The following cases are annulled 


Case Nos. Reason for Annulment 
1037-1 Lack of use 


1153 Stress values are now in 
cluded in Table P-7 

1189 Essence of Case now included 
in Pars. H-3] and H-88 

1203 Essence of Case now included 


in revisions to Pars. QO-6(a) 
(4), ON-6(a)(4), O-8(c)(d), 
and ON-8(c)(d) and adop- 
tion of Figs. O-8.1 and ON 
8.1 

1212 Essence of Case now included 
in Par. H-73(c) 


Errata to Case No. 1188 
(Special Ruling) 


In the Inquiry, Chemical Require- 
ments, add the word ‘‘max."’ after the 


designation of ‘2.00 Manganese, per 


Case No. 1064 
(Special Ruling) 

This case was formulated to permit the 
fabrication of heating boilers constructed 
from copper or copper-base alloys under 
the rules of the Low-Pressure Heating 
Boiler Code. However, notice of its 
annulment was published in the June, 
1956, issue of MecHanicar ENGINEERING 
Subsequently, it has been learned that 
this Case is in demand and is being used 
by manufacturers; therefore, Case No 
1064 is reinstated. (Nore: Due to the 
length of this Case, it is not reprinted, 
but copies can be purchased from the 
ASME Order Department.) 


Case No. 1205-1 
(Reopened) (Special Ruling) 

In the Reply, omit the word ‘‘open 
ings’ in 3(a) 

Add a new 3(c), reading as follows 

Only threaded openings in the shell 
Portion NOt exe ecding 2 in pipe size and 
complying with the requirements of Par 
UG-43(f). All openings shall be rein 
forced to satisfy the requirements of Par 
UG-37. The provisions of Par. UG 
36(c)(3)(b) shall not apply 

Change present 3(c) to 

Add a new paragraph 7(a) as follows 

The vessel has no stress raisers such as 
openings, welded attachments, or stamp 
ing on the shell portion 

Reletter present Pars. 7(a),(b),(c), and 
(d) to 7(b),(c),(d), and (c) respectively 


Case No. 1226-2 
(Reopened) (Special Ruling) 
In the Reply, revise the definition of 


Containment Vessels at the end of Case to 
read as follows 
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Containment Vessels are those outer ves- 
sels which enclose the reactor vessel or 
portions of the primary coolant circuit or 
both. The containment vessels are not 
normally pressurized and are built to 
contain the lethal radioactive substances 
that may be released in case of an accident 
or failure of the reactor vessel or the pri 
mary coolant circuit or both 


Case No. 1227-1 
(Reopened) (Special Ruling) 


In the Reply, under Chemical Com 
position, revise the Columbium plus 
tantalum range to ‘0.15-0.45 per cent.” 


Case No. 1229 
(Special Ruling) 

Inquiry: May Leaded Nickel Bronze, 
Alloy 11A of ASTM Specification B 149 
§2 be used under the Code for the produc- 
tion of pressure castings for use at a 
maximum temperature of 300 F? 

Reply: It is the opinion of the Com 
mittee that Alloy 11A of ASTM Speci 
fication B 149-52 may be used under the 
conditions described in the Inquiry pro 
vided the clongation in 2 in. is not less 
than 12 per cent and that it is not welded 

The allowable design stresses are 


Temperature, deg F Stress, psi 


Up to 100 6000 
150 6000 
200 5800 
250 5500 
400 5000 


Case No. 1230 
(Special Ruling) 

Inquiry: Is it permissible, under the 
Code, to fabricate unfired pressure vessels 
of approved copper-base materials by 
brazing, provided the shells are of seam 
less pipe or tubing? If so, what special 
requirements would apply for brazing, 
head to shell joints, tube shect to shell 
joints, tubes to tube sheets, and nozzle 
connections to heads or shells? 

Reply: It is the opinion of the Com- 
mittee that pending promulgation of 
definite rules for the qualification of 
brazing procedures, brazers, and brazing 
operators, brazing may be used to fabri 
cate copper-base unfired pressure vessels 
under the following limits and require 
ments 


1) Service Conditions Vessels fabri- 
cated under the requirements of this case 
shall be limited to a maximum allowable 
working pressure of 300 psi and to a 
maximum operating temperature of 200 F 


(2) Material The base’ materials 
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following: 
ASTM 


shall be limited to the 

Shell material: Red Brass, 

B 135.55, Alloy No. 1 
Head and tube sheet material 
brass, SB-17] 

Tube material: Copper, SB-75 

(3) Design All applicable design re- 
quirements of Section VIII of the Code 
shall be met including Part UB of Sub- 
section B except as specifically modified 
herein. All details of design not specifi- 
cally covered by existing Code rules shall 
be subject to the approval of the author 
ized inspector who will satisfy himself 
that such details of design will be as safe 
as those provided by the rules of the 
Code 

The allowable stress value for ASTM 
B 135, Alloy No. 1, shall be 8000 psi 

(4) Brazing (a) Brazing alloys 
shall be limited to ASME Specification 
SB-260, Alloys BAg-1 and BCuP-3. 
Brazing temperature ranges shall be 
within the practical fabrication range of 
the base materials used 

(b) Brazing fluxes shall be of suitable 
commercial grades and any change in 
composition of flux shall require re- 
qualification of the procedure 

(c) The brazing process shall be 
limited to torch brazing and insofar as 
practical shall be performed with the 
work in the flat position with the brazing 
alloy applied from the top side of the 
joint to provide for cither horizontal or 
vertically downward flow of the brazing 
alloy. The brazing filler metal may be 
applied by face feeding or by the use of 
preplaced inserts 

(d) Types of joints shall be limited 
to the following 

Head to shell joints shall be of the lap 
type. The minimum lap shall be not less 
than four times the thickness of the thin- 
ner of the parts being joined 

Tube sheet or shell joints may be of the 
Tee'’ type or of the ‘'Rabbet’’ type as 
illustrated in Figs. 1 and 2. The mini- 
mum lap in a ““Rabbet"’ type joint shati 
be at least four times the shell thickness 
except w here the construction is consid 
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Fig. 1 “Tee” Joint 
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Fig. 3 Nozzle Attachments 


ered as being fully stayed and the joint is 
a seal joint only, in which the 
minimum lap may be no less than two 
times the shell thickness 

Nozzle connections to 
shell may be made by a lap joint to an 
extruded neck in the head or shell as 
shown in Fig. 3 or by an insert fitting 
brazed in the opening in the shell or head 
For the neck attachment the minimum 
lap shall be not less than four times the 
The in 


case 


the heads or 


thickness of the shell or head 
sert nozzle attachment shall be limited to 
in. nominal pipe size 

¢) Brazing techniques shall follow 
established good practice! and shall 
satisfy the authorized inspector 


' See AWS Brazing Manual. 
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(f) In the absence of specific rules 
governing the qualification of brazing 
procedures, brazers and brazing oper 
ators, the following requirements shall 
be complied with 

The brazing procedure shall be re 
corded in a form? and manner satisfactory 
to the authorized inspector, who shall 
satisfy himself that the brazing practiced 
during manufacture properly follows the 
recorded proc edure 

In order to establish the adequacy of 
the brazing procedure the following 
tests shall be conducted for cach type of 
joint, combination of materials and 
thicknesses encountered in actual manu 
facture 

For lap joints, two reduced-section ten- 
tests, Fig 4, and two ‘peel’ tests, 
Fig. § 

For rabbet joints, two reduced-section 
tension, Fig. 6, and two cross-section 
samples 

For all other types of joints two cross- 


section samples 


* The form for Recording Brazing Procedur« 
as given in the AWS Brazing Manual is recom- 
mended for this purpose 


THIS SECTION MACHINED 
PREFERABLY BY MILLING. 


2”°R 
/ 
~ + 4T 
7 
O 
x ~ 


X=4T MIN OR AS SPECIFIED BY DESIGN 


Fig. 4 Reduced-Section Tension Test 
Specimen for Lap Joints 
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Peel Test Specimen for Lap 
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Fig. 6 Reduced-Section Tension Test 
Specimen for Rabbet Joints 


The reduced-section tension specimens 
shall be ruptured under tensile load, using 
a suitable support fixture, if necessary. 
The tensile or shear stress shall be com- 
puted by dividing the maximum load at 
failure by the nominal cross-section area 
of the thinnest member comprising the 
joint 

The specimen shall have a minimum 
strength “ot than the specified 
minimum tensile strength of the base 
material in the annealed condition or of 
the weaker of the two materials in the 
annealed condition if materials of differ 
ent specified minimum tensile strengths 


less 


are used 

The peel specimens shall be “‘peeled”’ 
or separated in a suitable manner so that 
the faying surfaces of the joint will be 
exposed. The separated surfaces shall 
show substantially complete penetration 
of filler metal from one edge to the other 
and the sum of the areas of inclusions or 
other defects shall not exceed 30 per cent 
of the area of the faying surfaces 

The cross-section specimens shall be 
dressed to and when ex 
amined under a magnifying glass shall 
exhibit substantially complete penetra 
tion of filler metal from one edge to the 
other. The total length of voids ex- 
posed by cross-sectioning shall not ex 
ceed 20 per cent of the exposed length of 


smoothness 


the braze 

In order to prove the ability of each 
individual] brazer to follow the brazing 
procedure and to produce gound brazed 
joints, each brazer shall prepare a work 
manship sample representative of the de 
sign details of cach type of joint he will 
be called upon to braze in production 

The sample shall be sectioned and 
dressed to smoothness. When examined 
under a magnifying glass it shall exhibit 
substantially complete penetration of 
filler metal from one edge to the other 
and voids, if any, shall not exceed 20 
per cent of the total length of the braze 


The authorized inspector may require 
retesting of the brazing procedure when 
there is any change in any detail of that 
procedure and he may require retesting of 
any individual brazer if he has reason to 
question his ability 


Case No. 1231 
(Special Ruling) 
Inquiry: 1s it permissible in welded 
construction conforming to the require 
ments of Section VIII of the Code to use 
alloy steel plate conforming to the re 
quirements of the following specification? 
(1) Scope This specification covers 
alloy-steel plates of flange quality in 
tended particularly for use in welded 


pressure vessels. The maximum thick 
ness shall be 0.58 in 
(2) General Conditions for Delivery 


Material furnished under this specifica 
tion shall conform to the applicable re 
quirements of the current edition of the 
Tentative Specification for General Re 
quirements for Delivery of Rolled Steel 
Plates of Flange and Firebox Qualities 
(SA-20), except as herein modified 

5] Process The steel shall be 
by either or both of the following proc 
esses: open hearth or electric furnace 

4) Chemical Composition The steel 
shall conform to the chemical require 
ments prescribed in Table 1 


made 


Table 1 Chemical Requirements 
Per Cent 
Carbon, max 0.18 
Manganese 0 §0-1.00 
Phosphorus, max 0 04 
Sulfur, max 0 05 
Silicon 0 50-0 90 
Zirconium 0 03-0 
( opper, max 0 25 


(5) Tensile Properties (a) The ma 
terial as represented by the tension test 
specimens shall conform to the require 
ments as to tensile properties prescribed 


in Table 2 


Table 2 Tensile Requirements 


Tensile strength, psi 75,000--90,000 


Yield point, psi, min §0,000 
Elongation in 8” min per cent 20 
For material under 19. 


thickness a deduction from the percent 
age of clongation specified in Table 2 of 
1.25 per cent shall be made for cach 
decrease of '/2 in. of the specified thick 
ness below in 

(6) Bending Properties The bend test 
specimen shall stand being bent cold 
(room temperature) through 180 deg 
without cracking on the outside of the 
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bent portion to an inside diameter equal 
to three times the thickness of the speci- 
men 

(7) Number of Tests One tension test 
and one bend test shall be made from each 
flange steel plate as rolled 

Nore: The term ‘‘plate as rolled’ 
used here refers to the unit plate rolled 
from a slab or directly from an ingot in 
its relation to the location and number of 
specimens, not to its condition 

Reply: It is the opinion of the Com 
mittee that the steel specified in the 
inquiry may be used in the construction 
of welded unfired pressure vessels under 
the requirements of Section VIII of the 
Code provided the following additional] 
requirements are complied with 


(1) The maximum nominal thickness 
of the head or shell plate shall be 0.58 in 

(2) The maximum operating tem 
perature shall not exceed 650 F 

(3) The maximum allowable working 
stress shall be 18,750 psi 

(4) The qualification of the welding 
procedure and the welders shall conform 
to the requirements of Section IX. A 
separate welding procedure and per 
formance qualification shall be made for 


this material 


Proposed Revisions and 
Addenda to Boiler and 
Pressure Vessel Code... 


As Neen arises, the Boiler and Pressure 
Vessel Committee entertains suggestions 
for revising its Revisions ap- 
proved by the Committee are published 
here as proposed addenda to the Code to 
invite criticism. If and as finally ap 
proved by the ASME Board on Codes and 
Standards, and formally adopted by the 
Council, they are printed in the annual 
addenda supplements to the Code. Tri 
ennially the addenda are incorporated 
into a new edition of the Code 

In the following the paragraph num- 
bers indicate where the proposed revi 
sions would apply in the various sections 


Code 


of the Code 
Comments should be addressed to the 
Secretary of the Boiler and Pressure Ves- 


scl Committee, ASME, 29 West 39th 

Street, New York 18, N. Y 

Material Specifications, 1956 
Errata To 1956 Appenpa—On Table 


II, page 1, the yield strength value for 
Alloy 996A, Temper O, should be cor- 
rected from ‘*225C0"' to read ‘*2§00."" 
The Boiler and Pressure Vessel Com- 
mittee has adopted the revisions made by 
ASTM for inclusion in the following 


198 


specifications with the exceptions as 
noted 


Ferritic Castings & Forgings 


Delete in its entirety 


SA 95-44 


Ferritic Plates 
SA 357-56T 
SA 387-56T 
Delete in its entirety 


SA 6-56T 
SA 7-56T 
SA 301 


Stainless Steel 


SA 182-56T SA 249-56T 
SA 193-56T SA 312-56T 
SA 194-56T SA 320-56T 
SA 213-56T SA 376-56T 


Low-Pressure Heating Boilers, 1956 


Par. H-68 Add the following para 
graphs (f) and (g) 

(f) When a boiler unit is furnished by 
one manufacturer and is not assembled 
and subjected to hydrostatic test prior to 
shipment, the manufacturer of the boiler 
unit shall compile a Manufacturer's Data 
Report Form P-2 recording all items of 
the complete boiler unit 

The Manufacturers’ Data Report shall 
be properly executed by the manufacturer 
and the authorized inspector, who shall 
sign the certificate of shop inspection 
certifying that cach enumerated item 
which has been inspected at the shop 
conforms to the requirements of the 
ASME Code. The manufacturer in sign- 
ing each data report shal] state under his 
signature the expiration date on the 
Certificate of Authorization to use the 
symbol 

Proper stamping as required by Par 
H-68(b) shall be applied at the shop and 
the data sheets shall be signed by the 
same or different inspectors who shall 
indicate the portions of the inspections 
made at the shop and in the field 

(g) The assembly of any parts or sub- 
assemblies of the unit that requires weld- 
ing shail be made by one possessing a 
heating boiler stamp, or an assembly 
stamp. The welding of any parts or sub- 
assemblies during ficld assembly shall be 
done only by persons who meet the re- 
quirements of Par. H-75. When the 
assembly is made by anyone other than 
the manufacturer of the boiler unit, the 
data report sheet properly executed in 
accordance with Par. H-68(f) shall be 

forwarded to the assembler who shall be 
responsible for the proper handling of the 
data report and who shall fill in such 
items as are not filled in at the shop, and 
sign the data sheet as the “‘assembler’’ or 
“assembling organization’’ instead of 
“‘manufacturer.’’ He shall also append, 
above his signature, the statement ““We 
certify that the field assembly of all parts 


conforms with the requirements of the 
ASME Boiler and Pressure Vessel Code."’ 

The field inspection shall be made by 
an authorized inspector (as defined in 
Par. H-68(a)) and the inspector shall 
make such inspections as he believes are 
needed to enable him to certify that the 
boiler has been constructed in accordance 
with the Code. Data reports, together 
with the inspector's own inspection, shall 
be the authority to sign the certificate of 
field inspection 

The assembler’s stamp, together with 
the assembler’s name or an acceptable 
abbreviation, shall be applied in the 
ficld on the boiler near the stamping 
called for in Par. H-68(b), when author 
ized by the field inspector 

The certificate of field inspection on the 
data report shall be executed by the 
authorized inspector. The assembler or 
assembling organization shall forward 
the data reports to the proper authoritics 


Unfired Pressure Vessels, 1956 


Par. UHA-32(c) 

(c) Stress-relief or other heat-treat 
ment of vessels constructed of materials 
conforming to Type 405 welded with 
electrodes that produce an austenitic 
chromium-nickel alloy steel weld deposit 
is neither required nor prohibited 

Taste UNF-23 Delete reference to 
specification SB-211, Grades GSIIA, 
CG42A, and CS41A stress values under 
the heading “Bars, Rods and Shapes.” 


Revise to read 


ANNOUNCEMENT 


Fics. UNF-28.17 anp UNF-28.18 Un- 
der Charts for External Pressure add 
Figs. UNF-28.17—Chart for Determining 
Shell Thickness of Cylindrical and 
Spherical Vessels Under External Pres- 
sure When Constructed of Aluminum 
Alloy 996A-O, and UNF-28.18-—Chart 
for Determining Shell Thickness of Cylin 
drical and Spherical Vessels Under Ex- 
ternal Pressure When Constructed of 
Aluminum Alloy GR20A-O or GR20A- 
H112. (Nore: These figures are avail- 
able from the Secretary of the ASME 
Boiler and Pressure Vessel Committee, 
29 West 39th St., New York 18, N. Y.) 


Welding Qualifications, 1956 


Tasie Q-11.1 
Numbers 3 and 4, delete the word ‘‘low’ 
before the word ‘‘alloy’’ in the heading. 


Under classification P- 


Taste ©-11.1 Under classification P- 
Number §, delete the word ‘‘medium"’ in 
the heading 


Tasie Q-11.1 Under classification P- 
Numbers 9 and 10, add as a heading 
“Nickel Alloy Steels." 
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Roundup 


Of Current Engineering Everts, News, and Comment 


AAAS Acts on Resolution Submitted by 
Committee on Social Aspects of Science 


Engineers and surgeons discuss 
co-operation at Gratz luncheon 


IN CONNECTION with the program ar- 
Engineering of the 
Advance 


ranged by Section M 
American Association for the 
ment of Science during the 123rd annual 
meeting held in New York, N. Y., Dec 
26-30, 1956, Charles Murray Gratz 
M.D., of New York, N. Y., was host ata 
luncheon of representatives of the medical 
and engineering professions. The lunch 
con commemorated 21 years of activity 
by Dr. Gratz in the field of biomechanics, 
and the publication in Mecnanicar 
ENGINEERING, April, 1935, of the results 
of his experiments in the measurement of 
the tensile strength and elastic limit of 
the fibrous tissues of living bodies 

In the experiments reported in 1935 
Dr. Gratz co-operated with the late Prof 
George B. Karelitz of the department of 
mechanical engineering at Columbia, 
who adapted the well-known techniques 
used in materials testing to the fibrous 
material under investigation. As a re 
sult of this noteworthy co-operation of 
the medical and engineering professions, 
Dr. Gratz was able to state that the fi 
brous connective tissues of the human 
body wall resist a stress of 7000 psi with- 
out injury when properly positioned 
His studies of fibrous tissues have been 
termed ““classical"’ by the minent of 
thopedist, Dr. Arthur Steindler 

In the two de ades that have clapsed 
since the result of his studies were an 
nounced, Dr. Gratz has written exten 
sively of their clinical applications in his 
Own practice as an orthopedic surgeon, 
and his contributions have been acknowl 
edged and put to use by many members 
of his profession. In the field of engi 
necring, attention has been focused on 
the concept of the machine and the man 
as a single unit to be taken into considera 
tion in design, particularly in respect to 
structures such as airplanes and auto 


mobiles in which protection of the human 
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cargo against injury or death as a result 
of accidental crash is of paramount im 
portance 

Present atthe luncheon were representa 
tives of the AAAS, ASME, and a num 
ber of medical societies. Opportunity 
was afforded for comments by engineers 
and doctors, and the hope was expressed 
that the future would bring about in 
creasing co-operation between the two 
professions for the benefit of the public 
welfare 

After the luncheon Dr 
a session of Section M on the subject, 
‘Biomechanics in Crash Mortality: The 
Surgical Approach Co-ordinating Man's 
Built-In Defenses."’ 


Gratz addressed 


AAAS. Engineering Program 


Trends in the design and evaluation of 
aids for control of man’s environment 
were discussed in three AAAS Section M 
sessions December 26 and 27. Contribu 
tors first the physical and 
mental abilities of normal man as a back 
ground for further analysis of machines, 
instruments, and computers for extending 
Considered broadly, all 


disc ussed 


these abilities 
sorts of tools and power equipment are 
“prosthetic devices’’ which either help 
unaided man or amplify his muscle pow cr 
to aid in the control of his environment 
The hammer hits harder without hurting 
than the clenched fist, the bicycle and 
especially the automobile are faster than 
running, and the airplane even allows 
man to fly, an accomplishment which is 
not merely an extension of his own pow 
ers but a new dimension of activity 
The common shovel, controlled by 
legs and back as well as arms, permits 
man to apply more of his own muscular 
efforts than the curved palms of the bare 
The hand-operated windlass and 
more cffective yet more 


hands 
crane are still 


E. S. Newman, News Editor 


complex. Finally, power shovels allow 
almost unlimited digging ability under 
control of a single operator 

In the sensory field we take for granted 
the telescope and the optical microscope 
to amplify vision as well as many forms of 
artificial illumination, from firelight to 
electric lamps, to increase brightness 
In recent years the tclevision set has be 
come routine. The megaphone was 
better than cupped hands, but we now 
take for granted the far more useful tele 
phone and radio 

To aid in counting, fingers, scratches in 
the dirt, pebbles and beads, and finally 
pencil and paper were long used. Grad 
ually more complicated forms of mathe 
matics developed, still using these simple 
tools. The slide rule, increasingly so 
phisticated desk calculators, and great 
computers make possible mor claborate 
enginecring and business computations 
Clay tablets, chiseled stone, manu 
scripts, and books served as memory aids 
not only from one generation to another 
but in most cases for short-term memory 
of steps in computation 

Instruments first indicated, 
corded, and now can supply computed 
results. The instruments increasingly 
are used in feedback loops to regulate 
their own systems, extending from ther 
mostats to complicated controls of oil 
refineries, chemical plants, and the boom 
ing field of automation of industry and 


then re 


business 

Many of the tools use d asaconvenicnce 
by normal persons are essential for those 
millions in this country alone who have 
some physical handicap The clevator 
not merely makes possible tall buildings 
and high values for real estate but, al 
most accidentally, lengthens and bright 
ens the life of the elderly, the person with 
heart disease, of the orthopedically 
handicapped. The automatic transmis 
sion is a luxury for the normal driver of 
an automobile, a convenience for the 
driver of a large bus, but the passport to 
simple transportation for the amputce 
and the polio Many common kitchen 
tools help handicapped housekeepers 
The jeweler and the machine-shop in 
spector rely on bright light and magni 
fying glasses to make possible more pre 
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Loading IBM tape punch on TTS to Braille Translator as aid to blind 


cise work on ever-finer mechanisms, but 
these aids are essential for a large share 
of the legally blind who fortunately re 
tain some partial vision 

Still other and more specialized pros 
theses and sensory aids help the amputee, 
the wearer of braces or orthopedic shoes, 
the totally blind, and the hard of hearing 
Unlike the elevator or the simple kitchen 
rool, such spec ialized devi cs as arti 
ficial limbs and braces are custom-fitted 
to individual users. Since fortunately a 
relatively small but widely scattered frac 
tion of the population needs such help, 
the industry supplying artificial limbs 
and braces has consisted of small shops 
Necessarily, therefore, the very extensive 
research program begun moret han a dec 
ade ago has been financed by the Govern 
ment, co-ordinated by the National Re 
search Council, and conducted in uni 
versity and other private laboratories as 
well as those of the Army, Navy, and 
Veterans Administration. The limb in- 
dustry, now growing toward a pros 
thetics profession, has been represented 
on committees co-ordinating this pro 
gram and has participated vigorously in 
the schools which have made research re- 
sults available to prosthetic clinic teams 
composed of doctor, therapist, and pros- 
thetist, plus other spec ialists as needed 

Because the Artificial Limb Program 
from many dis- 


borrowed heavily 


has 
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ciplines, some of the instrumentation 
developed and the biomechanical meth- 
ods for evaluating activities of amputees 
with their prostheses were reported in 
the Symposium on Aids for Environmen- 
tal Control. Possibly some may be use- 
ful in evaluating the man-machine com 
binations involving normal persons and 
their cools 

In the second session the important 
problem of accidents—almost exclusively 
the result of man’s thoughtless misuse of 
his powerful tools--were analyzed from 
the biomechanical standpoint by one of 
the pioncers of the ficld. Two papers on 
the major forms of computers, sometimes 
called ‘‘giant brains’’ but really only 
tools, discussed the vast implications of 
extension and amplification of man's 


computing ability. Improvements in 


speed, accuracy, and sheer magnitude 
make practical entirely new levels of 
calculation. Proper control of com- 
puters involves communication, so there 
arise specialized problems of matching 
the machine to the user on the intellec- 
tual rather than the physical level, and of 
translation between human and machine 
languages 

In the third and final session on Thurs- 
day, December 27, the broad problem of 
translation was considered further. The 
first example is the apparently simple 
case of translation from a six-hole code 
punched into paper tape, used in the 
printing industry, into another six-hole 
code representing braille, as an aid to the 
blind. The direct translation of letters 
is indeed easy, but some of the problems 
with capitals, shift keys, and punctua- 
tion foreshadow in miniature some of the 
difficulties in grammar, variation in num 
bers of words to express an idea, and se 
mantic implications encountered in me- 
translation between human 
languages. Later speakers analyzed 
progress in mechanical translation of 
Russian and German into English 

A fascinating development in the last 
two decades has been the growing under- 
Important progress 


chanical 


standing of speech 
has been made in compressing speech 
into telegraph-like signals for easier and 
more economical transmission, then re- 
constituting it into recognizable speech 
at the other end. The first or analytical 
step shows possibilities for construction 
of additional machines ‘‘recognizing”’ 
elements of speech and hence obeying 
spoken commands. The second step, 
synthesis, will be particularly important 
not only in speech compression but in 
attempts to build true reading machines 
for the blind 

Even persons with the highest physical 
and mental abilities, but speaking differ 
ent languages, may difficulty in 
working with each other. Thus break 
ing of the language barriers on a vast, 
automatic, and hence economical scale, 
as discussed by the last two speakers, is 
important for the best control of man’s 
all hu- 


have 


environment for the welfare of 
manity 


Social Aspects of Science Committee Report 


to AAAS Council 


Following is the report of the Com- 
mittee on the Social Aspects of Science 
that was submitted to the AAAS Coun- 
cil. The report was prepared as a sam- 
ple of the problem of the impact of sci 
ence upon society, which scientific ad- 
vances have raised 


| Introduction 


The Council of the AAAS at its 1955 
meeting [in Atlanta, Ga.] resolved to 
establish an ‘Interim Committee on the 
Social Aspects of Science."’ During the 


past year this committece has made a 
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preliminary review of the present state of 
science in the United States, and its rela 
tion to social forces and issues 
The committee found that 
cursory e¢xamination of this question 
leads to a most serious conclusion: That 
there is an impending crisis in the rela- 
tionships between science and American 
society. This crisis is being generated 
by a basic disparity: At a time when 
political, and social 


cven a 


decisive economic 
processes have become profoundly de 
pendent upon scicnce, the discipline has 
failed to attain its appropriate place in 
the management of public affairs 

The committee believes that this ques 
tion demands the most urgent attention 
of the AAAS and of scientists generally 
The purpose of the present report is to 
bring this matter to the notice of the 
AAAS in the hope that the Council will 
sce fit to undertake a program of study 
and action on this problem. Such an 
undertaking would come at a 
opportune time. Weare at the start of a 
period in which science holds the promise 
of making unprecedented improvements 
human life. Any 
the orderly 


most 


in the condition of 
action taken now to assist 
growth and beneficial use of science will 


be of lasting significance 


ll The New Scientific Revolution 


A cursory examination shows that so 
ciety has become far more dependent upon 


science than ever before 


] The accelerated growth of scientific 
activity 


The volume of scientific research and 
development conducted in this country 
has been increasing at an astonishing 
rate. In 1930, expenditures for science 
were estimated at $166 million; in 1953 
the amount was more than $5 billion 
Allowing for the change in the value of 
the dollar this represents approximately a 
15-fold increase ia research expenditures 
over the 23-year period The number 
of active scientists tn the United States in 
1930 was 46,000; the present number is 
probably about 250,000. All estimates 
of future needs for scientific research and 
personnel indicate that this growth will 
continue at an acczleiated pace. This 
rate of growth sets scientific activity 
apart as the second most rapidly expand 
ing sector of our social structure, military 
activities being first 


2 _ The increased use of scientific 
knowledge 


It is characteristic of the present era 
that the previously formidable gap be 
tween scientific knowledge and its appli- 


Frepruary, 1957 


cation to practical problems has become 
considerably reduced. It is now a com 
monplace that calculations 
physical theory move quickly from the 


engi 


based on 


scientist's laboratory across the 
neer’s drafting board and on to actual 
industrial production. Since 1940, we 
have experienced a serics of classic ex 
amples of almost immediate conversion 
of a scientific advance to a process of large 
practical impact anti 
biotics, synthetic polymers, nuclear en 
microwave 
The 


labora 


upon socicty 


ergy, transistor clectronics, 
techniques, electronic computers 
gap between 
results from a disting 


greatly narrowed 
tory and factory 
tively new role of research in industry 
Scientific investigations were previously 
regarded by industry as a kind of exotic 
garden to be cultivated in the hope of 
producing an occasional rare fruit. In 
contrast, research has now become a de 
liberate instrument of industrial develop 
ment; scientific con 


sciously undertaken as a means of achiev 


investigations are 


ing desired economic gains, or as in sev 
eral notable industrial laboratories, for 
the purpose of contr ibuting to our fund of 
basic scientific knowled ge 

Recent advances in science have also 
created completely new industries Four 


major industries: chemical, clectronic, 
nuclear energy, and pharmaceutical rep 
resent direct extensions of laboratory ex 
perience to an This 
type of direct transformation of scientific 


operation 1s 


industrial scak 


experience to industrial 


probably in human history 
maustria 
Earl fustrial 


based more on empirical ex pericnce than 


unique 
developments were 


on laboratory science 


lil The Social Position of Science 


Science is but one sector of our culture 
It is one of the institutions of society, 
and to a considerable degree society it 
self governs the development of science 
In the present situation, social forces in 
fluence the development of science in the 
following key ways 


1 The social demand for technological 
advances 


From the evidence already cited it is 
clear that there is a strong social de 
mand for at least some kind of scientific 
progress. The that industry has 
made unprecedented investments in re 


fact 


search is practical evidence that this type 
work is seen as a desirable 
Govern 


of scientific 
activity by industrial managers 
ment scientific activity, which perhaps 
reflects a wider range of social forces, has 
also been very intense in the past 20 years 
Accelerated support for scientific research 


is evident from the increased scale of 
military research, the growing activities 
of the National Science Foundation, the 
greatly increased support for medical re 
search by the National Institutes of 
Health, and the increasing share of philan 
thropic funds from private agencies now 
devoted to research on health and social 
problems 

The following generalizations may be 
made concerning the distribution of the 
support. now en 


enhanced — research 


joved by American science 


4) The major part of research support 
goes into applied research and develop 
ment rather than basic science In in 
dustrial research the ratio ts about 97:3, 
in universities about §0:50; in federal 
including support for research 
done elsewhere) about 90:10 

b) Support is heavily slanted toward 
1954, federal re 
search support was divided as follows 
physical sciences, 87 per cent; biological 


agencies 
physical sciences. In 


sciences, 11 percent; social sciences, 2 pet 
cent. Industrial research is at least as 
heavily weighted in this direction 

c) At present a very large part of out 
total research activities is for military 
Of the estimated federal ex 
penditures for research in 1957 ($2.5 


, about 84 per cent is earmarked 


purposes 


billion 
for matters related to national security 

d) Colleges and universities, which 
are the site of much of our basic research 
activities have become dependent on 
federal funds for the greater portion of 
their research support (60-70 per cent) in 
1954 

Some of the effects of these factors upon 
the character of scientific research are 


discussed in Section 1V which follows 


2 Public interest in science 


There are indications that the public 
interest im science 1s not commensurate 
with the important role of science in so 


ciety 


(a) The shortage of scientific personnel 

We face a major crisis with respect to 
present and future shortages of scientific 
personnel. In effect, this means that the 
social environment in the United States 
does not clictt a maximum interest in 
science on the part of those individuals 
who have the capability of doing scien 
tific work, or that our social organization 
docs nor pe rmit them to receive the nec 
essary training. This problem 1s closely 
connected with the more general ques 
tion of the present state of public educa 
tion in the United States. The content 
of public education has been subjected to 
a good deal of criticism recently, espe 


cially with regard to science and mathe 
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matics. Many scientists feel that an 
official state requirement for graduation 
from high school which calls for one 
year of ‘‘general’’ mathematics and for 
one year of “‘general’’ science cannot be 
regarded as proper recognition of the im- 
portance of science 


(bh) Attitudes toward scientific work 

To some degree the foregoing dif_- 
culties reflect a broader problem, i.e., a 
traditional disregard for abstract think- 
ing. More than a century ago De Tocque- 
ville observed ‘‘Hardly anyone in the 
United States devotes himself to the 
theoretical and abstract portion of human 
knowledge."’ He said, the immediately 
practical aspects of life, were, however, 
fully appreciated. The same generaliza- 
tion appears to be true today. So-called 
practical men of public affairs and busi- 
ness frequently disregard the advice of 
scientists and prefer instead to rely on 
“common sense,’" but the latter is often 
construed to mean what Einstein has 
called ‘‘a deposit of prejudices laid down 
in the mind prior to the age of 18."" This 
problem, particularly as it relates to a 
lack of interest in scientific careers, has 
attracted considerable attention of late 
Recent surveys indicate that the general 
attitude exemplified by popular epithets 
such as ‘‘egg-heads’’ and ‘‘long-hairs”’ 
is well rooted in the opinions of young 
people 

(ce) Science in the public press, and other 

media. 

By all standards, science 
an unduly small share of the budget of 
newspaper space or broadcasting time 
The number of books and magazines de 
voted to disseminating public informa 
tion about science is correspondingly 
The immediate reasons for this 
It is clear, 


receives 


small 
state of affairs are manifold 
however, that the situation reflects a 
rather low level of interest in science on 
the part of the public, or of those who 
attempt to judge the public mind for pur 
poses of directing the media of informa- 
tion 


IV The Internal Situation of Science 


How has its recently accelerated rate 
of growth, and the general nature of the 
social influences upon it affected the char 
acter of American science? Some brief 


and approximate answers may be made 


} Unbalanced growth 


The growth of our scientific organiza- 
tion has not been an orderly process 
Growth has been based less on internal 
needs of science than on the interest of 
external agencies in possible practical 


results. In a sense, the speed and direc- 
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tion of the development of science has 
been determined by the users of science 
rather than the practitioners of science 

Agencies which use scientific knowl- 
edge (e.g., industrial management, 
military establishments, medical agen- 
cies) have undertaken to encourage, and 
pay for, scientific research of a sort which 
seems to promise information that might 
be useful to their own specific purposes 
The disproportionate growth of the physi- 
cal sciences as compared with biological 
and social sciences, to some degree re- 
flects the interests and superior financial 
resources of the industrial and military 
agencies that support science 

The effects of this unbalanced develop- 
ment are already being felt. Generally 
speaking, we sometimes find ourselves 
embarking upon new ventures, based 
upon advances in chemistry and physics, 
before we are adequately informed about 
their consequences on life, or on social 
processes. Some of the resultant diffi- 
culties which we have already made for 
ourselves are described in Section V of 
this report 

It should be recalled that this un- 
balanced growth takes place within the 
frame-work of a shortage of personnel 
This situation has very naturally given 
rise to a somewhat disorganized com- 
petition for students, which further ac- 
centuates the disparate pattern of de- 
velopment of the various sciences 


2 Inadequate progress in basic 
research 


It is well known that the creative 
source of all technological advance is the 
free inquiry into natural phenomena that 
we call basic or ‘‘pure’’ science. How- 
ever, as already indicated, the great bulk of 
our present research activities represents 
the development of practical applications 
of the knowledge generated by previous 
advances in pure science. It has been 
pointed out repeatedly that many of our 
current technological advances are based 
on the application of accumulated basic 
knowledge which is perhaps 20 to 30 
years old. The progress of basic science 
does not appear to be keeping pace with 
the development of applied science. 
Some observers even feel that there has 
been an absolute decline in the amount 
of highly creative research of the type 
that leads tomajoradvances in our know!- 
edge of nature. They point out that our 
present understanding of the structure of 
atoms and molecules, and of the behavior 
of living cells goes back to great illumi- 
nating propositions that are 25 or more 
years old 


3 Difficulties in scientific communication 


New information is the major goal of 
scientific research, and communication 
of information is vital for all scientific 
progress. However, the rapid, rather 
disordered growth of science has placed 
a severe strain on the channels of scientific 
communication: 


(a) Communication among the divisions 

of science. 

The problem of adequate dissemination 
of the results of current research has be- 
come a matter of great concern. The 
growth of our research establishment, 
and the resulting increase in the numbers 
of scientific communications have made 
the problem of ‘‘keeping up with the lit 
eracure’’ quite serious. It is now widely 
recognized by scientists that the existing 
system of publication and distribution 
does not fill their needs. Published 
articles and monographs have not kept 
up with the current knowledge in many 
fields. T** number of journals is in 
sufficient ( publication delays of one year 
are common) and methods of abstracting, 
indexing, and reviewing are inadequate 

It is becoming rapidly more difficult for 
find out what their col 
leagues know. The situation is par 
ticularly bad with articles 
printed in foreign languages (Russian, 
especially) which investigators are too 
frequently incapable of reading 

Some observers have already urged the 
establishment of scientific information 
centers from which subscribers could re 
ceive transmitted reproductions or tele- 
typed abstracts obtained by electronic 
scanning devices. Such centers would 
require government investment of about 
$150 million. That proposals of this 
magnitude are under current discussion 
is an indication of the severity of this 


scicntists to 


respect to 


problem 

Proper communication among scicn- 
tists is not, however, merely a matter of 
developing proper recording, cataloging, 
and searching devices Face-to-face 
meetings, which bridge the barriers of 
specialization, are an obvious necessity 
for the ordered growth of human knowl 
edge. There is a widespread fecling 
among scientists that scientific meetings 
which bring together investigators from 
different fields of science are a necessity 
But, with some distinguished exceptions, 
such meetings have been difficult to estab- 
lish thus far 


(b) Imposed restrictions of free communt- 
cation 
Although government support has been 
a major source of recent scientific growth 
it has been accompanied by influences 
which are in some respects inimicable to 
basic needs of science. Complete free- 
dom of communication regardless of 
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national boundaries is an essential aspect 
of science; nevertheless, along with 
government support American science 
has been burdened with practices that 
restrict the free flow of information 

The interchange of scientific informa- 
tion is sometimes restricted unduly by the 
overclassification of data that affects 
national security. It must be acknowl- 
edged that at certain times, and with 
certain types of data, restriction of ex- 
change of information is necessary so 
long as scientific progress continues to 
have military activity as one of its chief 
values. The immediate problem is to 
limit such restrictions to a minimal area 
The ultimate problem is to free society as 
a whole and thereby science itself from 
the tyranny of war 

Not all artificially imposed restrictions 
on communication are due to govern 
ment requirements. There is an under 
standable tendency on the part of industry 
to protect its investment in research by 
restricting distribution of its results 
As a greater share of research is taken on 
by industry, especially in those areas 
where expensive, complex operations are 
involved, this problem will become of 
greater significance. It is ironical to 
note that a recent Conference on the 
Practical Utilization of Recorded Knowl 
edge—Present and Future (at Western 
Reserve University, January, 1956) which 
devoted a good deal of attention to the 
problem of improved dissemination of 
knowledge, found it necessary to hold 
part of its deliberations behind closed 
doors, and to refrain from publicizing 
the full record of these ‘‘confidential"’ 
sessions (American Scientist, April, 1956) 


V_ Major Social Issues of Scientific 
Origin: Signs of Trouble 


The beneficial and orderly develop- 
ment and use of science calls for a 
harmonious interaction between science 
and the social forces which influence it 
One way to measure the success of this 
interaction is to determine how well we 
have solved those social issues which 
are most closely related to scientific or 
technological knowledge 

Most of our successes are self-evident 
Scientific knowledge is being applied to 
the development of a new industrial sys 
tem capable of greatly increasing, in both 
quantity and quality, the total wealth 
of man. We are creating a remarkable 
establishment for medical and related 
research, which has given us mastery of 
many human ills, and has prolonged the 
span of life 

Nevertheless, scientific problems which 
influence social processes have become an 
arena of serious difficulties. In some 
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situations our enhanced ability to control 
nature has gone awry and threatens 
serious trouble. Some examples follow 


Radiation dangers 


It need hardly be pointed out at this 
time that the difficulties created by the 
dispersion of radioactive materials from 
nuclear weapons have caused considera- 
ble concern in this country and through 
out the world. Regardless of one's atti 
tude toward the necessity of setting, off 
nuclear explosions for testing purposes, 
there is considerable evidence that this 
aspect of human control over nature is a 
potential danger to life. The recent 
controversy over the immediate signifi 
cance of this problem shows that we 
have not yet developed methods for the 
orderly determination of the facts, in an 
area in which such facts may influence 
the health of the whole population of 
the Earth 


2 Food additives 


The enormous growth of industry 
based on organic synthesis coupled with 
the already mentioned tendency toward 
rapid exploitation of scientific knowledge 
has resulted in a great increase in the 
number of man-made compounds now 
used in foods or otherwise ingested or 
absorbed by humans. The period of use 
of many of these substances has been 
rather short, and possible undesirable 
long-range biological effects have not 
yet had time to appear 

Laboratory methods for studying de 
layed biological effects, such as carcino 
genicity are unfortunately difficult to 
Manage, and equivocal in interpretation 
Consequently the establishment of cer 
tification procedures which might assure 
the public that a given additive is harm 
less is a most difficult matter, which has 
been the subject of considerable dis 
cussion and controversy. Nevertheless, 
additives are in use, and the problem of 
making a reasonable determination of 
their safety needs to be faced 

A parallel situation exists in connection 
with the health hazards that arise from 
the dissemination of fumes, smogs, and 
dusts by industrial plants, and from 
automotive and other combustion proc 
esses. The harmful biological effects of 
these agents usually appear a long time 
after the commercial usefulness of the 
process is established and large-scale op 
erations are in effect. By then remedial 
procedures are very difficult to carry out 

In these cases the use of substances re- 
sulting from scientific advance has al 
ready outstripped the base provided by 
our scientific knowledge. Information 
on the biological effects of a new sub 


stance is acquired at a very much slower 
pace than the rate at which new sub 
stances are made or put into use. It ts 
probably inevitable that biological re 
search will move more slowly than either 
chemistry or physics, but it should be 
expected, therefore, that we would put 
correspondingly more effort into research 
on biological phenomena. The opposite 
is the case. Less than about 10 per cent 
of our total research expenditure goes into 
biology and medicine 


3 Natural resources 


The natural resources contained in the 
crust of the Earth comprise the major 
source of our wealth and it ts a matter of 
concern that they be properly used 
The natural laws which regulate the char- 
acter and behavior of these resources lie 
within the domain of the various 
sciences. However, social decisions ac 
tually control what is done with our re 
sources. It has been pointed out by Paul 
B. Sears, president of AAAS, that these 
decisions are rarely in the hands of scien 
tists. Under these circumstances large 
scak changes m our natural resources 
have occurred without proper consid 
eration for the consequences which might 
be expected from a knowledge of natu 
ral laws 

An illuminating example cited by Dr 
Sears is the recent flood disaster in New 
England. He points out that the w ide 
spread damage caused by these floods was 
a direct consequence of the unplanned 
crowding of housing areas into the river 
flood-plains. This wasa failure to recog- 
nize and act upon physic al events casily 
foreseeable from a_ relatively simple 
knowledge of the landscape. The de 
clining water-table caused by irrigation 
practices illustrates a similar disregard 
for natural laws. In these, and more 
complex instances, the harmful outcomes 
of the given practice can be predicted by 
appropriate technical analysis. The fail 
ure to do so is however, a social issue and 
Dr. Sears sees ‘‘little prospect of per 
manent relief unless we can establish 
among the American public and its po 
litical leaders a higher standard of scien 
tific literacy than now obtains.”’ 

These examples show that social fac 
tors condition the use to which scientific 
knowledge is put. Perhaps the most 
striking example of this phenomenon 1s 
modern warfare, which represents a 
social decision to use the power of scien 
tific knowledge for purposes of destruc 
tion and death 


VI Some Conclusions 


The present state of science, and its re 
lation to the social structure of which it 
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is a part, is characterized by the follow 
ing general features 


1 Weare witnessing an unprecedented 
growth in the scale and intensity of scien 
tific work. Research placed in 
human hands, the power to influence the 


has 


life of every person, in every part of the 
Earth 

2 This growth has been stimulated by 
an intense demand for the practical prod- 
ucts of research, especially fer military 
and industrial use. Agencies which use 
the products of research are willing to 
provide financial support and other forms 
of em ouragement for science, but show a 
natural tendency to favor those fields and 
aspects of science which most nearly 
relate to their needs 

3 The public interest in, and under 
standing of science, is not commensurate 
that science has 


with the importance 


attained in our social structure It 
cannot be said that society provides good 
conditions for the growth of 
science The effort to explain the nature 
of science to the public is slight compared 


with the public attention now given to 


prope 


other less consequential areas of human 
activity Interest in science as a career 
is sO restricted as to cause a serious and 
worsening personnel situation 

4 For reasons such as those just cited, 
scicnce 18 expericne ing a period of rapid 
growth. Basic 


ultimate 


but rather unbalanced 


research, which is the source 
of the practical results so much in de 
mand, is poorly supported, and in the 
view of some observers lacking in vigor 
and quality. Areas more remotely con 
nected with industrial and military ap 
plications, such as biology and the social 
sciences, are also not being adequately 
supported. The present period of rapid, 
unplanned growth in research activities 
is precipitating critical difficulties in 
connection with the dissemination and 
analysis of scientific information 

5 The 


great enhancement of the degree of con 


growth of science, and the 


trol which we now exert over nature have 
given rise to new social practices, of 
great scope and influence, which make use 
of new scientific knowledge. While this 
advance of science has greatly improved 
the condition of human life, wt has also 
generated new hazards of unprecedented 
magnitude. These include: the dangers 
to life from widely disseminated radia 
tion, the burden of man-made chemicals, 
fumes and smogs of unknown biological 
effect which we now absorb, large-scale 
deterioration of our natural resources, 
and the potential of totally destructive 
war. The determination that scientific 
knowledge is to be used for human good, 
or for purposes of destruction is in the 
social For such 


control of agencies 
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_ condition of human life 


decisions, these agencies and ultimately 
the people themselves, need to be aware 
of the facts and the probable conse- 
quences of action. Here scientists can 
play a decisive role; they can bring the 
facts and their estimates of the results of 
proposed actions before the people 


Vil The Need for Action: The Role 
of the Organizations of Science 


This appears to be a critical time for 
review of the general state of science and 
its relation to society. We are now in 
the midst of a new and unprecedented 
scientific revolution which promises to 
bring about profound changes in the 
The forces and 
processes now coming under human 
control are beginning to match in size 
and intensity those of nature itself, and 
our total environment is now subject to 
human influence In this situation it be 
comes imperative to determine that these 
new powers shall be used for the maxi- 
mum human good, for if the benefits to be 
derived from them are great, the pos 
sibility of harm is correspondingly 
serious 

As scientists we are particularly con- 
cerned with determining how we should 
meet this situation, both as individuals, 
and through organizations. In 
marked contrasts to other associations, 
scientific socictics seldom consider the 
social and economic their 
group. Action taken on social problems 
with a scientific or technological base is 
sporadic and usually forced. Yet the 
democratic system is operated to a con 
stimulus from 


our 


position of 


siderable extent under 
groups, each representing the vicws and 
interests of its members 

Business and labor are not backward in 
presenting their opinions on social 
questions that affect them. They make 


sure that in the final decision their views 


in human progress,’’ and 


WHEREAS the present rapid advance of science is accompanied by social prob- 
lems of unprecedented magnitude that affect human welfare; 

THEREFORE BE IT RESOLVED.-that in recognition of the responsibility 
of scientists to participate in deliberations regarding the use made of new 
scientific knowledge, the council of the AAAS authorizes the President to con- 
tinue the work of this committee by appointing an enlarged group for the pur- 
pose of defining the problem, assembling the relevant facts and suggesting a 
| practical program, this report to be submitted to the AAAS Board, to imple- 

ment the objectives of the AAAS in this regard 


Resolution Submitted by the Council “Interim 
Committee on the Social Aspects of Science” 
WHEREAS one of the purposes of the AAAS is “‘to improve the effectiveness of 


science in the promotion of human welfare, and to increase public understand- 
ing and appreciation of the importance and promise of the methods of science 


have been considered. There are many 
who think that the viewpoint of scien- 
tists should also be stated publicly. In 
fact, if others express their opinions and 
scientists do not, a distorted picture will 
be presented, a picture in which the im- 
portance of science will be lacking and 
the democratic process will become to 
that extent unrepresentative 

The need for action is serious and im- 
mediate. Consider, for example, the 
situation relating to the biological haz- 
ards of radiation. It is now six monhs 
since the radiation committees of the 
National Academy of Sciences issued a 
report that called for a series of immedi- 
ate actions including, among others: 


1 The institution of a national sys- 
tem of radiation exposure record-keeping 
for all individuals 

2 Vigorous action to reduce medical 
exposure to x rays 

3 Establishment of a national agency 
to regulate disposal of radioactive wastes 

4 Establishment of an international 
program of control and study of radio- 
active pollution of the oceans 

5 Considerable relaxation of secrecy 
about dissemination of radioactivity 


In addition, the committees pointed 
out that “‘The development of atomic 
energy is a matter for careful integrated 
planning. A large part of the material 
that is needed to make intelligent plans 
is not yet at hand. There is not much 
time left to acquire it.” 

There is no evidence that these urgent 
pleas for action have yet met with any 
significant response. Clearly, this is a 
matter that requires the persistent at- 
tention of all scientists. It exemplifies 
the pressing need that scientists concern 
themselves with social action 

In this situation, the AAAS carries a 
special responsibility. As one of our past 
presidents, Warren Weaver, has said 
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“If the AAAS is to be a vigorous force 
for the betterment of science, it cannot 
continue in the face of crucial situations 
with closed eyes and a dumb mouth."’ 
This responsibility has already been 
recognized. What is needed now is a 
way to mect it 

The recommendations which follow 
this report are intended to suggest some 


Cooper Union and 


practical means of meeting this need 
Primary among them is the recommenda 
tion that the AAAS take urgent steps to 
develop means for bringing before the 
appropriate policy-making groups, and 
the public generally, the pertinent facts 
and opinions regarding the great social 
issucs which have emerged from recent 
scientific advances 


Training the “Uncommon” Man 


AMERICAN cducation, in clementary 
and secondary schools as well as in pro 
fessional schools, must be geared to the 
production of uncommon'’ men and 
women, Edwin S. Burdell, president of 
The Cooper Union for the Advancement 
of Science and Art, said in his annual 
report to The Cooper Union trustees 

Unusually talented students must be 
discovered, must be specifically motivated 
toward the study areas in which their 
talents lic, and must receive training for 
leadership as well as for professional 
skill, according to the head of the tuition 
free college that Peter Cooper Hon, Mem, 
ASME, founded in 1859 “In our com 
monwealth of tomorrow,"’ he said, ‘these 
young people should become the uncom 
mon men and women on whom socicty 
as a whole will depend.” 

“In tomorrow's technological world 
the best utilization of the best availa 
ble brain power will be essential,” 
Dr. Burdell said. “‘To achieve this, 
America has something to learn.’ 

“Our American democracy has fought 
shy of clite groups, whether by birth, 
wealth, or brains. We have promoted 
an egalitarianism which runs the risk of 
defeating our efforts to mect our more 
pressing needs. The recent fad of apply 
ing the term ‘egg head’ to anyone who 
displays unusual intellectual ability seems 
to imply distrust of the intellectual as a 
sort of misfit in a mass of conformity 
Be this as it may, the development of the 
potential brain power of intellectually 
superior men and women is our grcatcst 
need."’ 

Dr. Burdell said that mass education 
had not solved the problem of educating 
the talented student and that many of 
the most talented youth are not even 
headed for college 

“A recent report of the Conservation 
of Human Resources Project at Colum 
bia University maintains that among 
those individuals with the greatest 
aptitude for learning (those who score in 
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intelligence tests in the upper 6 per cent 
of the population) less than half are 
graduated from college. The report 
gocs on to point out that any personnel 
policy that differentiates sharply be 
tween college-trained and noncollege 
trained is dangerous The college 
trained group includes many individuals 


of quite average and perhaps inferior 


ability, while the noncollege-trained 
group includes many very able persons 

“The crux of the problem is how to 
discover those most talented youths and 
to motivate them to seck the education 
and training needed to cope with the 
increasingly complex situation. If so 
ciety is to survive, it must be as much 
concerned with the man of brains and 
integrity as it is with the enlightenment 
of the masses of mankind."’ 

In summing up The Cooper Union's 
progress and anticipating the school’s 
centennial two years from now, Dr 
Burdell said the institution has a direct 
responsibility in the education of un 
common students because its free-tuition 
policy, amounting to a full scholarship 
for every student, enables the school to 
select its students from among the most 
talented who apply Hye added that the 
school’s Centennial Development Pro 
gram, organized this year, was intended 
“to assure The Cooper Union's ability 
to meet the educational needs of an ever 
expanding America and those of het 
greatest resource, the uncommon man." 


This glass, steel, and concrete engineering school building will be the major fea- 
ture of Cooper Union's $7 million development and modernization program. The 
building will house 25 laboratories, shops, and drawing rooms for chemical, civil, 


electrical, and mechanical engineering. 
and nuclear science. 


Provision will be made for work in atomic 
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Meetings of Other Societe 


Feb. 19-21 

Institution of Mechanical Engineers, Mechani- 
cal Engineers Contribution to Clean Air Con- 
ference, London, England 


Feb. 25-27 

American Management Association, third 
annual electronics conference, Hotel Statler, 
New York, N. Y 


Feb, 25-March 1 

American Society of Heating and Air-Condi- 
tioning Engineers, annual meeting and ex- 
position, Chicago, Ill 


Feb. 26-28 
IRE, AIEE, and ACM, Western joint computer 
conference, Hotel Statler, Los Angeles, Calif 


March 7 

Cleveland Engineering Society, 14th annual 
machine design conference, Cleveland, Ohio 
(For ASME Coming Events see page 208) 


People 


Honors and Awards. P 
Wanner, Mem. ASME, retiring council presi- 
dent of the International Civil Aviation 
Organization, attended the January meeting 
of the ICAO in Paris. He has recently re- 
ceived the Wright Brothers Memorial Trophy, 
the Belgian title of Commander of the Crown, 
and the Flight Safety Award, 


M. Hon. Mem. ASME, 
one of the pioneers in industrial engineering 
and psychology, was honored at a testimonial 
dinner by Southern California engineers and 
their wives, January 31, in Los Angeles 
Sponsoring organizations were the ASME 
Southern California Section, Systems and Pro- 
cedures Association, Society for Advancement 
of Management, American Institute of Indus- 
trial Engineers, American Society for Quality 
Control, and Methods Time Measurement 


The Priestley Medal for 1957 of the American 
Chemical Society will be awarded to Farnino- 
ron Danimis, professor of chemistry and 
chairman of the department, University of 
Wisconsin, and authority on atomic and solar 
energy, during the society's annual meeting in 
Miami, Fla., in April 


Six national honor awards for outstanding 
achievement in tool and manufacturing engi- 
neering will be presented this year by the 
American Society of Tool Engineers during the 
society's Silver Anniversary Meeting, March 
25-27, in Houston, Texas. Four of the 
awards were inaugurated by the society in 
1955, while two others, the ASTE Education 
Award and the ASTE Research Medal, are 
being offered for the first time this year. The 
1956 winners and their respective awards are 


James H. chairman of the 
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board and chief executive officer, North 
American Aviation, Inc., the ASTE Progress 
Award; Ortan W. Boston, Fellow ASME, 
ASTE Gold Medal; Eowarn W. Eansr, 
ASTE past-director, A. Since. Memo- 
rial Award; and Raven E. Cross, executive 
vice-president, The Cross Company, ASTE 
Engineering Citation. 


Howaarp S. Bran, Fellow ASME, chief of 
the Capacity, Density, and Fluid Meters Sec- 
tion of the National Bureau of Standards, has 
received the Award of Merit of the Operating 


Section of the American Gas Association 


technical director, scien- 
tific adviser, and consulcant for the Hawker 
Siddeley Group, Ltd., London, England, de- 
livered the Wright Brothers Lecture for 1956 
of the Institute of the Aeronautical Sciences on 
December 17, at the U. S. Chamber of Com- 
merce Building, Washington, D. C. Sir 
Arnold became director of the Royal Aircraft 
Establishment in 1951 at the age of 36 and was 
knighted three years later. He gained world 
recognition for his work in connection with 
the RAE inquiry into the causes of the Comet 
Airliner crashes. The task of nearly complete 
rebuilding of a wrecked Comet was undertaken 
and cause of the accidents found under his 


direction 


The American Institute of Electrical Engi- 
neers has announced that twelve members 
have been raised to the grade of Fellow—the 
Instieute’s highest grade. The members 
honored are: Epwarp R. Coutsourn, Burns 
N. Garrorp, Joun R. Macinryae, J 
Mixcer, Ja., Acecrt H. Mirrac, Kenneta A 
Norton, D. Reimers, Enoar W 
Rosinson, Ronarp J. Rocxwett, Sesastian L. 
Scnerven, Witttam K. Sonneman, Eart W 
Tiron 


Three of the top honors in chemical engi- 
neering were presented to outstanding mem- 
bers of the profession, December 11, in the 
Hotel Statler, New York, N. Y., during the 
Awards Banquet of the American Institute of 
Chemical Engineers, and 1957 officers were 
introduced. In the award ceremony, Walter 
G. Whitman, president of the Institute, pre- 
sented the William H. Walker Award to 
Epwarp W. Cominos, head of the School of 
Chemical and Metallurgical Engineering, 
Purdue University; the Professional Progress 
Award in chemical engineering to Rosgsrt Roy 
Wurre, University of Michigan; and the 


Junior Award to Taszopore Waaver of the 


The 


Fluor Corporation, Ltd., Los Angeles 
Henry 


1957 officers introduced were: J 
Rusuton, Purdue University, president; 
E. Horsroox, I. du Pont de 
Nemours & Company, Wilmington, Del., vice- 
president; Gaoroz G. Brown, University of 
Michigan, treasurer; and F. J. Van Anrt- 
werren, Nutley, N. J., secretary. 


Appointments. Giunn B. Warren, Fel- 
low ASME, vice-president of the General 
Electric Company, was appointed consulting 
engineer for the Turbine Division of that 
company, January | 

Wittiam C. Manzies, Ja., has been ap- 
pointed to the post of technical director of the 
Technological Institute Research 
He will succeed Groros O 


Lowell 
Foundation 


Lanciais who has accepted a position in 
technical services with Monsanto Chemical 
Company in Springfield, Mass. 


New Officers. Munpy I. president 
of Republic Aviation Corporation, has been 
elected president of the Institute of the Acro- 
nautical Sciences for 1957. He _ succeeds 
Edward R. Sharp, director of the NACA 
Flight Propulsion Laboratory, and will be the 
25th president of the Institute. 


Campus News. Trornvixe Savitze, dean 
of the New York University College of Engi- 
neering for the past 20 years, will retire with 
the start of the 1957 fall term. Under his 
direction the NYU College of Engineering 
formed a Graduate Division and a Research 
Division. The Research Division, conducting 
projects under sponsorship of private industry, 
foundations, and government agencies, has an 
annual budget of $2,866,000 


Epmunp E. of Fort Worth, 
Texas, has been appointed associate professor 
of mechanical engineering at Southern Metho- 
dist University, Dallas, Texas. 


D. B. Steinman, consulting engineer, New 
York, N. Y., has made a grant, through the 
David B. Steinman Foundation, of $10,000 to 
The Cooper Union for the Advancement of 
Science and Art. The fund will be used for 
scholarship-loan purposes for engineering 
students of the college, as well as for graduates 
who need financial assistance in pursuing 
graduate engineering studics. 


Retirement. J. H.R. Anms, Mem. ASME, 
retired on Dec. 31, 1956, as secretary-general 
manager of United Engineering Trustees, Inc 
He will continue as secretary of the John Fritz 
Medal Board of Award and Danicl Guggen- 
heim Medal Board of Award. A testimonial 
dinner was tendered in his honor in New York 
City, December 27. 


Education 


Atomic Studies at Columbia 


University has announced forma- 
tion of a “Council for Atomic Age Studies"’ 
representing the fields of physics, law, philoso- 
phy, engineering, journalism, medicine, busi- 
ness, and others. Objective is to make the 
University a center for the study of problems 
facing society as a result of the development of 
atomic energy. 

Among the members of the new Council are: 
I. I. Rabi, Higgins professor of physics and 
Nobel Prize winner; Philip C. Jessup, 
Hamilton Fish professor of international law 
and diplomacy and former U. S. Ambassador- 
at-large; Edward W. Barrett, dean of the 
Graduate School of Journalism and former 
Assistant Secretary of State; John G. Palfrey, 
professor of law, formerly with the Office of 
General Counsel of the Atomic Energy Com- 
mission; and John M. Kernochan, professor of 
law and director of the University's Legislative 
Drafting Research Fund. 
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1957 Nuclear Congress Program 


Lists 39 ASME Papers 


Tue 1957 Nuclear Congress, described 
as ‘possibly the most significant event 
of its kind ever held in this country,"’ will 
be held at the Philadelphia (Pa.) Con- 
vention Hall, March 11-15. The Con- 
gress is sponsored by more than 20 engi 
neering and technical societies and will 
include a concentrated program of more 
than 200 technical papers, of which 39 
are ASME papers. The Engineers Joint 
Council co-ordinated the program 


The two-day conference for business 
executives interested in atomic energy 
also features an International Atomic 


new developments 


Exposition where 
related to peacctime nuclear Operations 
will be displayed 

More than 40 major topics will be con- 
sidered at the Congress, including nuclear 
generating stations, reactors for ship 
propulsion, disposal of radioactive 
wastcs, production of atomic fuels, legis- 
lative and legal problems, atomic cnergy 
developments abroad, and practical, com 
mercial applications of the atom in such 
ficlds as chemical production and food 


processing 

The ASME papers to be presented at 
the Nuclear Engineering and Science 
Conference include the following: 


MONDAY, MARCH 11 


9:30 a.m. 

Plant Containment Concepts and Design 
Chairman’ Lewis R Gaty 

Vice Chairman: Siler 

Consolidated Edison Containment System, by 
HF. Dobeland D W > Montgomery, The Babcock 
& Wilcox Co 

Containment for the EBWR, by |. W Fromm and 
A Heineman, Argonne National Laboratory 
Nuclear Systems Containment Vessels, by A J 
Raymo, General Electric Co 


TUESDAY, MARCH 12 


9:30 a.m. 
Primary Coolant Systems 

Chairman’ Wayne H. Jens 

Vice-Chairman: J. P. Hartnett 

Engineering Consideration in the Use of an 


Organic Reactor Coolant, by W FE Parkins, et 
al, Atomics International 


Boiling Water as a Primary Coolant, 
Untermeyer, General Electric Co 


by Sam 


1957 


FEBRUARY. 


Gas Coolant for Nuclear Reactors, by M_ Silber 
berg, Ford Instrument Co 

Operation Sodium Coolant SRE, by / F 
Westinghouse Electric Corp 

Operational Experience With a UO-NaK Slurry 
in a Loop at 600 C, by E. Flotow, RD Carl 
son, and B M. Abraham, Argonne National 
Laboratory 


Nolan, 


2:30 p.m. 

Plant Components 
Chairman: J. Frank Roberts 
Vice Chairman: Leonard Koch 
Electromagnetic and Mechanical Pumps of EBR 
Sodium System, by R A JarossandO H Sem, 
Argonne National Laboratory 
Use of Clad Piping, by J/ 
Steel 
Piping Applied to Energy Applications, 
by D ‘ossheam J. Murphy, ©. Soder 
berg HS Kellogg Co 
On Quality Requirements for Steel Valves for 
Nuclear Power Plants, by / /J Kanter, Crane 
Lo 
60-Cycle Induction Heating of Sodium Systems, 
R A Jaross and O H. Seam, Argonne National 
Laboratory 


Small 


H Proctor, Lukens 


New Limits and Codes for 
Radiation Protection 

Chairman. J W. Healy 
Vice Chairman: C. M. Paterson 
Changes in Maximum Permissible Exposure 
Values Recommended in 1956 by the Interna- 
tional Commission on Radiological Protection, 
by K. Z Morgan, Oak Ridge National Labora 
tory 
The Impact of the Lowered Radiation Exposure 
Limits on Radiation Control Problems, by 1. S 
Taylor, National Bureau of Standards 
Status of Radiation-Protection Legislation and 
Codification, by W A McAdams, General Elec 
tric Co 
Regulations Controlling the Use of Radioactivity 
by AEC Licensees, by /orrest Western, Atomic 
Energy Commission 
Statistics on Radiation Exposures for Use in 
Labor, Insurance, Economic and Scientific 
Studies, by W. D Claus, Atomic Energy Com 
Mission 


WEDNESDAY, MARCH 13 


9:30 a.m. 

Plant Components—Large 
Chairman: Arthur Anderson 
Vice Chairman: M C Beekman 
Boilers for Nuclear Power Plants, by John Cartin 
hour, Foster Wheeler Corp 
Pressure Vessels for Nuclear Power Plants, by 
S.L. Lindbeck and Arnold Halporn, Jr , Westing 
house Electric Corp 
Basic Equations for Predicting Performance of a 
Nuclear Power Plant Pressurizer, / Glasser, 
Knolls Atomic Power Laboratory 
Fuel-Handling System for a Fast Breeder Re- 
actor, by J. Ek. Seward and C. P Nash, Atomic 
Power Development Associates 


9:30 a.m. 
Radiation Processing 


Chairman Philip N Powers 


E. S. Newman, News Editor 


Vice Chairman: A.V. Peterson 

Use of Ionizing Radiations in Control of Parasitic 
Infections, by J. Villella, H J Gomberg, and 
S. BE. Gould, University of Michigan 

Basic Concepts in the Application of lonizin 
Radiations to Foods for Preservation, by D / 


Rest, Morgan, G Danald, G E Tripp, 
and M. Simon, Quartermaster Corps, US Army 
by 


A Megacurie Cobalt-60 Food Irradiator, 
Manowits, O A. Kuhl, and Leonard Galanter, 
Brookhaven National Laboratory 

Peacetime Utilization of lonizing Radiation to 
the Chemical Industry, by K HW Sun, Radiation 
& Nucleonics Laboratory, Westinghouse Elec 
tric Corp 

The Nuclear Reactor as an Instrument of Medical 
Research and Therapy, by Stukley, GS 
Robertson, and LL Farr, Brookhaven National 
Laboratory 


9:30 a.m, 

Reactor Design 
Chairman) Macklin 
Vice Chairman) D J Woodruff 


Engineering Aspects of the Nuclear Design F 
Power Reaction, by M / Galper and O 
Woodruff, Jr., Westinghouse Electric Corp 
Nuclear Powered Gas Turbines for Lightweight 
Power Plants, by Hammittand H Oblgren, 
University of Michigan 

Considerations in the Design of Pressurized 
Water Reactor Plants, by / Nolan and J 
LaPointe, Westinghouse Klectric Corporation 
Design and Construction of the Engineering Test 
Reactor, ? D Bush, Kaiser Engineers 

Stress Corrosion Cracking Problems in the 
Homogeneous Reactor Test (HRT), by kG 


Bohiman, Oak Ridge National Laboratory, and 
G M_ Adamson, Oak Ridge National Labora 
tory 


WEDNESDAY, MARCH 14 


2:30 p.m. 

Reactor Core Design 
Kenneth W Davis 

Vice Chairman: W J McCarthy, Jr 
EBR-II Control Drive Mechanism, by 
Hutter, Argonne National Laboratory 
On the Significance of Reynolds Number on 
Reactor Design, by F ackson, J. P. Wa 


Chairman 


ener, Nuclear Power Section, and J S. Busi 
Vuther S Harman, Westinghouse Atomic Power 
Division 


THURSDAY, MARCH 14 


9:30 a.m. 
Reactor Control and Simulators 

Chairman: Rufus Oldenberger 
Vice-Chairman) Schults 
Control Problems in Nuclear Power Plants, by 

Ko Owens, Atomics International Division of 
North America 
The Development of a Universal-Type Control 


Drive Mechanism for Nuclear Reactors, hy 
Charles Hinrichs and Gilbert Rolan, American 
Machine & Poundry Co 
2:30 p.m. 

Problems Related to Heat Transfer 
Chairman: S W Churchill 
Vice Chairman Bailey 


Reactor and 


Transient Thermodynamics of 
youn, Kuolls 


Process Apparatus, by 

Atomic Power Laboratory 

Electrical Problems in Electrical Burnout Teat- 

ing of Nuclear Fuel Elements, by 7 W Hunt 
Westinghouse Klectric Corp 
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Mechanical and Thermal Problems of Water- 

Cooled Nuclear Power Reactors, by N. J Pal 

ladino and J. Sherman, Westinghouse Electric 

Corp 

Time and Fomgesstare, Dependence of Therma! 

Stresses in Cylindrical Reactor Fuel Elements, 
Ro Merchta, General Hlectric Co 


ASME Coming Evente 


March 10-15 
Nuclear Congress, Convention Hall, Philadel 
phia, Pa 


March 18-21 
ASME Gas Turbine Power Conference, Hotel 
Sheraton-Cadillac, Detroit, Mich 


March 27-28 
ASME Engineering Management Conference, 
Hotel William Penn, Pittsburgh, Pa 


April 7-10 
ASME Spring Meeting, Hotel Dinkler-Tut- 
wiler, Birmingham, Ala 


April 8-10 
ASME Instruments and Regulators Confer 
ence, Northwestern University, Chicago, Ill 


April 25-26 
ASME Railroad Conference, Hotel Sheraton, 
Chicago, Ill 


April 25-26 
ASME-SAM Management Conference, Hotel 
Statler, New York, N Y 


May 16-17 
ASME Wood Industries Conference, Winston 
Salem, N. 


May 19-23 
ASME Oil & Gas Power Conference, Kentucky 
Hotel, Louisville, Ky 


May 20-234 
ASME Design Engineering Conference, Coli- 
seum, New York, N. Y 


June 9-14 
ASME Semi-Annual Meeting, Sheraton-Palace 
Hotel, San Francisco, Calif 


June 13-15 
ASME Applied Mechanics Conference, Univer 
sity of California, Berkeley, Calif 


August 11-15 
ASME Heat Transfer Conference, Pennsylvania 
State University, University Park, Pa 


Sept. 9-13 
ASME IRD-ISA Conference, Auditorium, 
Cleveland, Ohio 


Sept. 22-25 
ASME Petroleum Mechanical-Engineering 
Conference, Hote! Mayo, Tulsa, Okla 


Sept. 23-25 

ASME Fall Meeting, Hotel Statler, Hartford, 
Conn 

Oct. 7-9 


ASLE-ASME Lubrication Conference, concur- 
rently with ASME-IMechE International Con- 
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Schedule 1957 RAC Meetings 


Date Day Place Hotel Region 
March 29-30 Fri.-Sat Peoria, Ill Pere Marquette VI 
April 4-5 Thurs.-Fri Mexico City Continental Hilton Vill 
April 6-7 Sat.-Sun Birmingham, Ala Dinkler-Tutwiler IV 

(Spring Meeting 
April 11-12 Thurs. -Fri Rochester, N. Y Sheraton lil 
April 19-20 Fri.-Sat Richland, Wash Desert Inn Vil 
April 29-30 Mon.-Tues Toledo, Ohio Park Lane Vv 
May 1-2 Wed.-Thurs New York, N. Y Headquarters Il 
May 3-4 Fri.-Sat Bridgeport, Conn Barnum I 


Palm Sunday, April 14 
Good Friday, April 19 
Easter Sunday, Anril 21 


ference on Lubrication and Wear, Royal York 
Hotel, Toronto, Ont., Canada 


Oct. 8-12 
ASME-AIME Fuels Conference, Chauteau 
Frontenac, Quebec, Que., Can 


Dec. 1-6 

ASME Annual Meeting, Hotel Statler, New 
York, N. Y 

For Meetings of Other Societies, see page 206 


Literature 


IBM Research 


Tue [BM Journal of Research and Develop- 
ment,’ to be published quarterly, began Jan 
1, 1957, with comprehensive articles on IBM 


research here and abroad in fields as varied as 
solid-state physics, chemistry, metallurgy, 


information theory, and electronics. Other 
articles will treat the latest developments in 
computers, data-processing machines, and de- 
sign of components such as Magnetic-core 
memories and semiconductor devices. The 
magazine will be available by subscription 
from International Business Machines Cor 
poration, 590 Madison Avenuc, New York 22, 
N. Y., at $3.50 a year 


Creative Engineering 


“Creative Enginecring,’’ a recent compila- 
tion of nine papers emphasizing the impor- 
tance of ingenuity, intuition, and creative 
ability in the engineering profession and sug- 
gesting how these qualities may be encour- 
aged and developed, has been issued by The 
American Society of Mechanical Engineers 
Several essays are retained from the 1944 
publication of the same title which has long 
been of influence in the profession. Copies are 
available for $1 a copy from the ASME Order 
Department, 29 West 39th Street, New York 
18,N. Y. 


The General Arrangements Committee for the 1957 ASME Spring Meeting is shown 
at a planning session. The meeting will be held at the Dinkler-Tutwiler Hotel, 
Birmingham, Ala., April 7-10. Seated, /eft to right: Glenn Almond, Kenneth 
Daniel, Lawrence Brownlee, Herbert Kuenzel, Francis O'Brien, chairman, Birming- 
ham Section; George Bentley, and D. B. MacDougall, ASME Meetings Manager. 
Standing, left to right: John Mummert, Joseph Eshelman, John Little, Pat Payne, 
Wiley Karrh, chairman, North Alabama Subsection, and James Sloan. 
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Detroit’s skyline, where the ASME Gas Turbine Power Conference will be held 
March 19-21 at the Sheraton-Cadillac Hotel, looking south toward the Detroit 
River and Windsor, Ont., Canada 


Gas Turbine Power Conference 


to Be Held in Detroit 


BEGINNING Monday, March 18, the 
Turbine of The 
American Society of Mechanical Engi 
neers will hold its second annual con- 


Gas Power Division 


ference and exhibit covering gas turbines 
for industrial and marine application of 
the gas turbine. It will be held in the 
Sheraton-Cadillac Hotel in Detroit, Mich 
and the technical papers will be delivered 
from March 19 to 2] The exhibit will 
open on March 18 and will remain on 
view through the 21st 

The exhibit is said to be larger and 
more interesting than last year and con 
sists of a large repeat business from last 
year's exhibit plus several new exhibi 
tors 

We are told by those in charge of the 
Conference that it and the exhibit should 
be included in every engineer's coverage 
of gas-turbine activity 


The tentative technical program fol 


lows 
TUESDAY, MARCH 19 
Session | 
9:30 a.m. 
Chairman ] J Putt, manager, Gas Turbine 


Frepruary, 1957 


Engineering Westinghouse’ Electri 


tion, Lester, Pa 


Corpora 


Frey, associate director 
Ford Motor Company 


Vice-Chairman) DN 
Seientific Laboratory 


Turbines in the Chemical Industry, / 
Stys, Brown Boveri Corp , New York, N \ 
Influence of Working Fluid Characteristic on the 
Design of the Closed Cycle Gas Turbine,’ by 5 
1. Robinson, American Turbine Corp 


Design Requirements for Marine Gas Turbines 


Session 2 
2:00 p.m 
Chairman O Kk Rodger 
Bend Corporation, Utica 


chief engineer, Utica 


Mich 


Vice-Chairman) G J. Huebner 
gineer Research, Chrysler Corp 


executive en 


Design of a 16,500-Kw Gas Turbine,' by A 0 
White, General Electric Co, Schenectady, 


A New Single Shaft 3000-Hp Gas-Turbine Idea! 
for Mechanical Drive Application,’ by 
Westinghouse Electrie Corp 


Session 4 
8:00 p.m. 
(Chairman BG A. Skrotski, engineering and 
management editor, Power, MeCraw Hill Pub 
lishing Co. New York, N.Y 


Vice Chairman B H Howell, professor, me 
chanical engineering, Wayne State University 
Detroit, Mich 


Development of Gas Turbines for Road Vehicles, 
by A. Carell, Gas Turbine Kngineer, Viat, Italy 


The Austin Vehicle Gas Turbine,’ by / 
Weaving, Austin Motor Company, England 


Paper not available we box on this page 


WEDNESDAY, MARCH 20 


Session 4 


9: 30 a.m. 
Chairman: P. R. Sidler, president, Brown Boveri 
Corp, New York, N.Y 


mechanical 
University, East 


Vice Chairman: 
engineering, Michigan 
Lansing, Mich 


Determination of Turbine Stage Performance for 
an Automotive Power Plant’ 


Analytical Methods for Performance Estimates 
of Free Piston Gasifiers' 


THURSDAY, MARCH 21 
Session § 


Otte, professor 
State 


9:30 a.m 
Chairman B O Buckland, consultant, Gas-Tur 
bine Department, General Llectric Co, Schenec 
tady, 
Vice Chairman: J J Uichker, chairman, mechani 
cal engineering department, University of Detroit 
Designing Thermocouples for Response Rate,’ 
by R J. Moffat, General Motors Corp 
A Generalized Presentation of Gas-Turbine 
Combustor Performance,' by Noreen and 
Martin, General Eleetric Co. Cincinnati 
Ohio 

Session 6 
2:00 p.m. 
Chairman EP Vincent, professor of mechanical 
engineering, University of Michigan, Ann Arbor 
Mich 
Viee Chairman) W Turunen, head, Gas Tur 
bine Department, Research Staff, General Motors 


Corp, Detroit, Mich 
Gas-Turbine Generating Experience of West 
Texas Utilities Company,' try R Cox, West 


Texas Utilities Co 


Gas-Turbine Maintenance in Severe Service,' 
by KR © Mill, Union Pacific Railroad Co 


Orders for Technical 
Papers 


OnLy 
papers will be available 


ASMI 
Some of these 


copies of sumbered 
papers may not be available in time to 
permit your receiving them in advance 
Your order will be 
mailed only when the complete order 


of the Conference 


can be filled unless you request that all 
ten days before the 
Please 
order only by paper number, otherwise 
the order wall be returned. The final 
technical 


papers available 
meeting be mailed at that time 


listing of available 


will be found in the issue of Macnanicat 


papers 


ENGIN BERING containing an account of 
the Conference 

Copies of ASME papers may be ob 
tained by writing to the ASME Order 
Department, 29 West 39th Street, New 
York 1K, N.Y Papers are priced ar2s5 
cents cach to members; §0 cents to 
nonmembers. Payment may be 
by check, 


coupons, or coupons which may be pur 


made 
postage stamps, free | 
chased from the Society. The coupons 
in lots of ten are $2 for members, and $4 
for nonmembers 

Copies of unnumbered papers, listed 
in the program, are not available be 


cause the review of these manuscripts — | 
had not been completed when the pro 
gram went to press. The author's name 


and paper number will appear with 
paper title in the program, as well as 
the issuc of Mecnanicat 


containing an account of the Conference 


: 
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Engineering Management Controls 
Themes Conference to Be Held 


March 27-28 


Penn-Sheraton Hotel, Pittsburgh, Pa., 
headquarters for management meeting 


Tue American Society of Mechanical 
Engineering Engineering-Management 
Conference to be held at the Penn 
Sheraton Hotel, Pittsburgh, Pa., on 
March 27-28, will have as its theme 

Engineering-Management Controls.” 

The two-day meeting, sponsored by 
both ASME and the American Institute 
of Electrical Engineers, is designed to 
place emphasis on through 
organization, control through manage- 
ment development, control through clec- 
tronic data processing, and control of 
engineering effort in research and de 
ve lopme nt 


control 


Leaders in cach of these fields will 
present operating suggestions and tech 
niques that have resulted in better con 
trol and less cost. Operating manage 
ment in the fields of engineering man 
agement, plant management, production 
control, research, and personnel will find 
ideas meriting their 


suggestions and 


attendance 


The tentative program is as follows: 


MARCH 27 


Control Through Organization 


10:00 a.m. 

Control of the Sagincering Function in a De- 
centralized Company, by G F. Habach, Worth 
ington Corp, Harrison, N. J 

Planning and Scheduling the Engineering Work 
Load for Maximum Utilization of Engineering 


Steff, by FF H. Meyer, Methods Engineering 
Council, Pittsburgh, Pa 
Luncheon 


J. A. Hutcheson, vice-president of 


Address by 
Westinghouse Electric 


engineering and research 
Corp., Pittsburgh, Pa 


P.M. Session 


Control Through Management 
Development 


Developing Engineers for Management, by 
Kiphuth, Westinghouse Electric Corp, 
Bettis Atomic Power Division, Pittsburgh, Pa 

Paliging a Training Program to Company Needs, 
by ¢ / Jurgensen, De Laval Steam Turbine 
Co, Trenton, J 

Development of Engineering Managers Through 
Planned Education and Training, by Melvin 
Anshen, Carnegie Institute of Technology, Pitts 
burgh, Pa 


ASME Management Division Conference General Arrangements Committee shown 
at the Engineers’ Society of Western Pennsylvania, Pittsburgh, Pa., following com- 
letion of preliminary plans for 1957 Management Conference, March 27-28, at 


Hotel. 


The Committee seated, /eft to right, are: V. B. Baker, AIEE, 


chairman, Reception Committee; H. R. Fulton, ASME, chairman of Pittsburgh Sec- 


tion; 


ASME, chairman, General Arrangements Committee; 


H. B. Kiphuth, AIEE, vice-chairman, Conference Committee; 


D. E. Farr, 
D. W. Ver Planch, vice- 


chairman, General Arrangements Committee; and Charles Punton, ASME, chairman, 


Registration Committee. 


Standing, /eft to right, are: J. R. Aikins, ASME, chair- 


man, Publicity Committee; Lee Tarn, AIEE, vice-chairman, Publicity Committee; A. 
L. Bayles, ASME, vice-chairman, Reception Committee; H. L. Shakeshaft, ASME, 


vice-chairman, Hotel and Entertainment Committee; 


P. A. Beckjord, AIEE, chair- 


man, Hotel and Entertainment Committee; and E. W. Brewer, AIEE, vice-chairman, 


Registration Committee. 
anc 
meeting. 
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W. R. Harris, AIEE, vice-chairman, Finance Committee; 
K. F. Treschow, chairman, Finance Committee, were unable to attend the 


Dinner 


Address by: William. F. Ryan, ASME President 


MARCH 28 


Control Through Electronic Data 
Processing 

9:00 a.m. 
What the Engineer Can Do With Data Processing 
Equipment, by ©. R_ DeCarlo, International Busi 
ness Machines Co , New York, N.Y 
Production and Inventory Control With Elec- 
tronic Equipment, by E S MacMichael, American 
Bridge Division, United States Steel Corp 
Pittsburgh, Pa 
Control of Design and Engineering Procedure 
Through Electronic Data Processing Equipment 


Group presentation by General Electric 
Co., Schenectady, N. Y 


D. H. Ware, Manager of Engineering 
AC. Motor and Generater Dept 

W. J. Martiny, Project Engineer Computors 
Medium A.C Motor and Generator Dept 
Frank Maginniss, Manager, Special Engineering 
Investigation, Apparatus Sales Division 


Medium 


Luncheon 


Speaker Thomas Hallowell, Jr, president 
Standard Pressed Steel Co Jenkintown, Pa 
and president, American Standards Association 


Subject Standardization An Aid to Manage- 
ment Control. 


P.M. Session 
Control of Engineering Effort in 
Research and Development 


Where and How Should Your Research Dollars 
Be Spent, by P W Bachman, Koppers Co 
Pittsburgh, Pa 

Control of Research and Development Effort to 
Meet Company Objectives, by Aaron Wexler 
Westinghouse Research Laboratory, Pittsburgh, 
Pa 


Thought-Provoking— 
Gordon Research 
Conferences 


Gorpon Research CONFERENCES, an 
unusual affiliate of the American Asso 
ciation for the Advancement of Science 
whose meetings are never reported, state 
ments quoted, or papers published, have 
proved the value of professional bull 
sessions and celebrated their Silver Jubilee 
in December 

Through free and unhurried discussion 
among top-flight research men, particu 
larly those working in highly specialized 
arcas, they offer a unique chance for cross 
fertilization of scientific ideas, and have 
accumulated a long and distinguished 
roster of participants 

Any scientist can apply for attendance 
at one of the 36 conferences held each 
summer on the campuses of three New 
Hampshire schools: Colby Junior Col 
lege, New Hampton School, and Kimball 
Union Academy. But only the most 
promising receive an invitation to join 
the informal groups for recreation and 
idea-swapping 

At a 1936 Conference, 
first described his transmutation of the 


Enrico Fermi 


MECHANICAL ENGINEERING 


— 


heavier elements by bombardment with 
slow neutrons; a later session heard of 
the first synthesis of quinine and vitamin 
By. Improvements in carbon black dis 
cussed at one meeting made possible 
the long-wearing, reliable tires on to 
day's cars. Professor Guido Natta, 
who has developed a potentially impor 
tant process for making special high 
molecular-weight plastics, came from 


the Milan Polytechnic Institute to at 
tend GRC sessions this summer 

The conferences are named for Dr 
Neil E. Gordon, chemistry professor at 
The Johns Hopkins University, who de 
cided in 1931 to act on his long-standing 
belief that growing scientific specializa 
tion made it difficult for scientists to 
work effectively on broader-range human 
problems 


ASME Railroad Division Plans 
Meeting in Chicago, April 25-26 


Tue Railroad Division of The American 
Society of Mechanical Engineers will 
hold a Technical Conference in Chicago, 
Il], at che Sheraton Hotel on April 25 26, 
1957. The Sheraton Hotel is on Chi 
cago’'s lake front 

The technical program will cover a 
wide range of current problems now con 
fronting the railroad industry The 
morning and afternoon sessions on April 
25 will be devoted to locomotive affairs 
while the morning and afternoon ses 
sions on April 26 will cover car-depart 
ment problems 

A symposium on the use of economy 
type diesel fuel in locomotives will ox 
cupy the morning session on April 25, 
with the afternoon session centered 
around proper test techniques and equip 
ment used in dicsel engine and locomotive 
maintenance 

The morning session on April 26 will 
be concerned with a broad review of per 
formance standards and recent develop- 
ments in roller-bearing freight trucks, 
draft gears, and “piggy-back’’ equip 
ment. The afternoon session on April 26 
will be a symposium on corrosion pre 
vention in freight cars including a 
thorough treatment of aluminum as a 
material for construction 

A Railroad Division luncheon is 
planned for April 26 for ASME mem 
bers and guests 

A formal banquet and cocktail party 
for members, conference guests, and their 
ladies is scheduled for the evening of 
April 25. The principal address at rhe 
banquet will be given by W. F. Ryan, 
President of ASME 

An additional social function for the 
women is scheduled for April 25 at noon, 
and will consist of luncheon at the famous 
Kungsholm restaurant with a perform 
ance of the miniature opera following 
lunch 

The Conference will adjourn at 5:06 
p.m., on April 26 
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Registration and attendance of railroad 
personnel is urged most seriously. This 
conference is intended to be the first of a 
series of forums where reflective and ad 
vanced thinking on railroad problems 
can be considered 

A considerable emphasis is being placed 


1957 Society Records 
Sent Upon Request 


Memuers of The American Society of 
Mechanical Engineers who wish to re 
ceive copies of February, 1957, issues of 
Society Records containing the pet 
sonnel of the Council, Boards, and Com 
micttees (AC-10) and che Constitution 
and By-Laws of the Society (MM-1 
may do so by requesting the pamphlets 
from the Secretary, ASME, 29 West 
39th Sereet, New York 18, N.Y 


on securing co-operation of technical 
schools and universities 1n the Chicago 
arca to urge railroad-minded students in 
for the meetings. Every effort will be 
made to underwrite the cost of publish 
ing the technical papers so that an entire 
docket of papers might be presented to 


each registering student 


Junior Forum 
Conducted for the National Junior Committee 


by R. A. Cederberg,' Assoc. Mem. ASME 


Planning a Student Section Meeting 
on Industrial Indoctrination 


By J. H. Weinstein’ 


Tue purpose of this article is to present 
information and procedures on how to 
organize and present a program showing 
engineering students the application of 
enginecring methods and principles to 
the everyday practice of engineering 

The planning and execution of such a 
mecting will bring together members of 
the Student Section, the Parent Section, 
the Old Guard, the National Junior 
Committee, and those young engineers 
participating in the program 

Through this interaction of the vari 
ous levels of membership within the 
Society a more integrated Student Section 
program will result. But even more im 
portant, the students, besides getting a 
glimpse of what will be expected of them 


' Remington Rand Univac, St. Paul, Minn 
? Assoc. Mem. ASME, Brooklyn, N. Y 


upon graduation, will also become more 
conscious of a purposeful association with 
a professional society and have an early 
understanding of and acquaintance with 
different segments of the ASME organiza 
tion. Thus, after graduation, the transi 
tion active Participation in Society 
affairs will not be so difficult 
In the spring of 1956, the Student Sec 

tion Subcommittee of the National Junior 
Committee, with the support of the Old 
Guard, the Northern New Jersey Sub 
section, and the Vice-President of Region 
Il, helped the Student Branches of the 
Newark College of Engincering and the 
Stevens Institute of Technology to plan 
and carry out a meeting to acquaint the 
students with the way engineering is em 
ployed on the job and also to stimulate 
their interest in ASME 
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J. H. Weinberg, left, is shown chatting with J. J. Horan of the Atomic Energy Di- 


vision of the Babcock & Wilcox Co., and 
The photo was taken following a student 


man at Newark College of Engineering. 
section meeting On atomic reactors. 


First Meeting 


The main portion of the program was 
a de scription of a panel of four young 
mechanical engineers of their daily and 
weekly tasks at work. These men were 
chosen from different branches of indus- 
try Each represented an area where 
mechanical engineering is applicd. The 
panel members were young engineers, 
each one having graduated within the 
past ten years. In order to guide the 
panel members on what should be in 
cluded in their presentation and to sug 
gest to them a manner in which this 
information might be gathered, a pre 
paratory letter of instruction was sent 
to them 

After the mecting a questionnaire was 
sent to cach student who had filled out 
an attendance card in order to evaluate 
how well the program was received, what 
faults the students found, and what cor 
they might 


rections or improvements 


suggest 
Members of the Society, other 

students, who attended the meeting were 

also canvassed for comment and sugges 


than 


tions 


The Questionnaire 


The purpose of this questionnaire is to 
get an accurate rating of the usefulness of 
the ASME meeting which you attended 
on March 29. You will note that no 
name is required which should make you 
feel free to give your honest evaluation 


of the session 
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oel Schnur, Student Program Chair- 


Please check cach of the twelve quces- 
tions and if possible add any other 
criticism or suggestions on the back of 
the sheet. Your help will be sincerely 


appreciated 


Analysis of Questionnaire 


1 Of the 60 questionnaires sent out 35 
replics were received The preponder 
ance of Seniors indicates that this subject 
is Of great interest to those about to 
graduate, which was to be expected 

2 The positive replics to questions 
1, 2, 6, and 9 indicate that the basic idea 
and purpose of the meeting were accom- 
plished and found favor with the audi- 


ence. The unanimous affirmative reply 
to question 6 ts of special significance and 
an annual meeting of this type would 
seem to be appropriate 

3 The response to questions 4 and § 
would seem to indicate a preference for 
a panel composed of three to four young 
engineers plus one or two men who are 
in a supervisory Capacity 

4 The large number of negative re- 
plies to question 10 would scem to indi 
cate that the presentation of information 
on ASME was far from adequate. The 
combination of questions 10, 11, and 12 
shows that the group which attended 
the meeting is interested in participation 
in the Society, but that our communica 
tions with them have not been sufficient 
to present a clear picture of the organiza 
tion and its functions 


Preparation and Organization 
of Meeting 

1 The meeting should be 
January or February before the normal 
campus recruiting program gets into high 


held in 


gear 
2 The panel should consist of four 
young engineers from four different 


branches of industry plus one engineer 
ing supervisor 

3 The student who is to act as chair 
man of the meeting, with the help of the 
Faculty Adviser, should communicate 
with an officer of the local Section who 
can aid him in locating speakers. The 
National Junior Committee offers its re 
sources of personnel and associations in 
locating suitable panel members 

4 Once the speakers have accepted 
and the location, time, and date are set, a 
publicity campaign should be 
instituted, Members of the local Section 
should be invited as well as all engineer 


ing students in the area 


good 


Sample of Meeting Questionnaire 


Soph. 1 Sr. 31 


l Did you find the meeting enjoyable? Yes 35 No 0O 
2 Did you find the meeting useful? Yes 30 No 4 
3 Do you feel that most of the speakers did a good job? Yes 33 No 1 

4 Do you prefer to hear from executives rather than 
young engineers? Yes 6 No 23 

5 Would you prefer some young men and some executives 
on the panel? Yes 28 No 4 

6 Do you think this. type of meeting should be an annual 
event? Yes 35 No 0O 
7 If so should it be held earlier in the year? Yes 25 No 8 
8 Would it be profitable to have two such meetings? Yes 20 No 13 

y Would you like to attend another meeting with a simi- 
lar program but covering other fields? Yes 29 No 6 

10 Did the information presented help you to get a better 
picture of ASME? Yes 25 No 10 
1] Do you plan to be active in ASME? Ye 33 No 1 
2 Do you want more information about ASME? Yes 31 No 3 
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5 A member of the National Junior 
Committee, or thoroughly 
familiar with the problems of the young 
men in ASME and the steps being taken 
to help them should be invited to speak 
during the second part of the mecting 
If no such person is available locally, get 
in touch with the National Junior Com 
mittee through Society headquarters 

6 A letter similar to the one given 
sent 


somcone 


elsewhere in this article should be 
to cach panel member, explaining the 
type of talk expected of him, and sug 
gesting how he can gather the material 
to be presented 

7 The Student Chairman should be 
thoroughly familiar with the check list 
he must follow to conduct a good mect 
ing 


Letter to Panel Members 


You have been asked to participate in 
a panel discussion to be held at a meeting 
of an ASME Student Branch at a nearby 
college. The purpose of this letter is to 
help you prepare for that panel so that 
maximum 


the 


the students may derive the 
benefits from 
field 

Most Student Sections hear quite a few 


your expericnce in 


speakers from industry during a school 
year, Often when a speaker attempts to 
describe his field of work to the students, 
he describes it in terms which are mean 
ingful to anyone who has worked on the 
job, but which lack detail and fail to 
pinpoint meaning as far as the student is 
concerned. Such terms as design, de 
velop, calculate, analyze, schedule, and 
direct are less meaningful to the student 
who has never worked in the particular 
field being described, and who is looking 
for some concrete idea of what his day 
to-day tasks will be if he enters this field 
It is the purpose of this panel, of which 
you will be a member, to present to the 
students a clear picture of the day-to-day 
duties of an enginecr in industry 

This task is not always as simple as it 
sounds. Try asking a friend to describe 
in detail what he the 
Chances are it will take quite a bit of 


does on job 
questioning before you have a good pic 
ture of his work. This is not unusual 
Few of us are ever called on for such a 
desc ription 

The following 
found useful in organizing material for 
this type of help 

A diary type of notebook is kept in a 
handy the desk 
Notes on the task being performed are 
made from time to during the 
day as thought necessary. At least two 


technique has been 


position on office 
time 
entries per day should be made 


After several weeks of gathering mate 
rial in this manner, an outline is pre 
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pared of job performance tor the period 
under consideration. This becomes the 
first part of the talk 


of a more general nature 


The second part is 
It describes 
other phases of the job which either do 
not appear during the logged period, or 
which need further claboration. These 
points can often be made more effective 
by relating them to material which came 
out of the log 

talk should take approxi 
This is admittedly 


The entire 
mately ten minutes 


a short time in which to give a good 


your job but there are four 


picture of 


ASME Codes and 
Standards Workshop 


other such descriptions, followed by ra 
Items which have been 
usc d 


question period 
omitted during the talk may be 
during the question period 

May I take this opportunity to thank 
you for your willingness to participate 
as a member of the panel. Those of us 
associated with the project feel that it 
will be of great value to the students and 
Jam sure that you wall find your partici 
pation a most satisfying experience 

A reminder giving the exact time and 
place will be sent to you one week betore 


the meeting 


Handbook for Small Sawmill Operators Published 


By F. C. Simmons and James R. Bethel 


A very substantial proportion of the 
lumber produced by the American lumber 
industry is manufactured on small saw 
Lumber that manu 
factured from the 
formity of dimension may be the cause of 


mills is poorly 


standpoint of unt 


complaint by the lumber buyer, and ts 
costly to the manufacturer because of ex 
cessive waste. This problem has been 
the subject of much research and there ts 
ample evidence to show that small saw 
mills can produce accurately sized lumber 
If the small mills are well constructed, 
properly maintained, and correctly op 
erated, they will produce lumber that is 
satisfactory for every type of use. The 
purpose of this Handbook is to summa 
rize the causes of miscut lumber in small 
mills, and to indicate the action that the 
small sawmill operator can take to climi 
nate these causes when they appear in 
his operation 

The term ‘‘small sawmill” has never 
been exactly defined. It has a different 
meaning for people from different parts 
of the country. Sawmills may be 
classified as small or large on the basis 
of cost, production rate, size of saw, or 
size of power unit None ot these bases 
for classification is completely satisfac 
tory. Productive capacity per day is 
most often used. In the Pacific North 
west, 20,000 board 
feet a day would be considered a small 


a sawmill cutting 


sawmill. In southern New England a 
mill cutting at this rate would be con 
sidered a large sawmill 


mills with essentially the 
the 
widely 
depending on the 
the size of the logs handled, 


same equipment and same amount 


of Manpower cut at different 
ratcs, thic knesses 
produced 
whether they are cutting hardwoods or 
softwoods, and how much attention 
is paid to grade or quality of product 

the this Handbook 
sawmill to be 
one that 1s cutting 20,000 
board feet per day of boards, dimension, 
or timbers, for the commercial lumber 
market No. effort made to 
consider the special problems of the very 
small mill cutting material for home 


or the local custom market 


For 
a small 


purpose of 
was considered 


less than 


will be 


use 


Need for Dimensional Control 


Lumber which is too thin has limited 
usefulness. If it is delivered to the cus 
tomer, it is likely to be unsuitable for 
the purpose intended. This, of course, 
creates customer ill-will, makes repeat 
sales more difficult, and creates an at 
mosphere in which the sales of lum 
ber substitutes are likely to flourish. If 
the thin lumber is delivered to a 
customer, it must be remanufactured to 
a smaller standard dimension, sold as 


cull, or carried out with the slabs and 
edgings. None of these courses repre- 
scents good business practice 

Many lumber manufacturers, recog- 
nizing the desirability of climinating 
thins, go to the other extreme and set 
for such a heavy over-thickness that even 
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the thinnest boards meet the minimum- 
size specifications 
It has been found that many small 
sawmills put from 10 to 20 per cent 
more volume into their product than 
ismeeded. This alsu means higher costs 
and prices, lower profits, and poor market 
position as to competitive materials 

The answer to the sawmill operator's 
problem is to do an accurate sizing job 
It is recognized, of course, that it is im 
possible to produce all lumber of the 
same nominal thickness to precisely 
the same thickness rough green, and 


fresh from the saw. Sawmills, like all 


other pieces of manufacturing equip 
ment, yield products which vary in 
size. Successive 4/4 boards from even 


the best sawmill will vary in thickness 
from board to board. This is to be ex 
pected and accepted. It is ju_t as true, 
howe ver, that the boards need not vary 
over a wide range in thickness. The 
variation can be controlled within rea 
sonable limits if the sawmill ts opera 
ted corres? tly 

From the results of a study, it was 
concluded that the average small circular 
mill properly maintained and properly 
operated could be expected to produce at 
least 96 per cent of its boards within plus 
or minus an eighth of an inch from the 
average, or within a total thickness 
range of '/ginch. The minimum thick- 
ness for each size cut would, of course, 
be that mutually agreed upon between 
the producer and the purchaser of the 
lumber. This will, in most cases, be 
based on American Lumber Standards for 
softwoods, or standards of the National 
Hardwood Lumber Manufacturers Asso 
ciation for hardwoods 

At one mill with which the authors 
are familiar, when use of gages described 
in the Handbook was started, 30 per cent 
of the prec cs produc ed were indicated to 
be outside the control limits. Within a 
few weeks, however, by application of 
measures such as those recommended in 
subsequent sections of this Handbook, 
the percentage of unacceptable pieces was 
reduced to 3 per cent 

Ie cannot be overemphasized that 
the only way to assure that a sawmill 
is producing well-manufactured lumber 
is CO Maintain constant vigilance over 
the thickness of the product. Setworks 
readings often cannot be 
upon as a guide to the thicknesses be 
ing produced. This is especially true 
when the mill gets a little old, and 
vital parts become worn. This Hand 
book indicates some of the most impor- 
tant causes of miscutting, and provides 
clues to the particular causes that are 
operating when thickness Measurements 


depended 


reveal mismanufacture to be present 
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Proposed Standards Available for 
Comment 


Single copies of the following tentative 
standards are available free of charge for 
the purpose of eliciting comments 

Class 5 Interference-Fit Screw Threads —A 
tentative trial standard, this proposal 
provides dimensiona! tables for internal 
and external interterence-fit threads in the 
coarse-thread series from '/,in. to 1'/, in 


in diam. Issued for trial and comment 
Available from ASME 

Pallet Sizes—This tentative standard 
lists 12 sizes of pallets having maximum 
efficiency and interchangeability, to- 
gether with a substantial appendix de- 
scribing background of the choice 
Available from the Society of Industrial 
Packaging and Materials Handling Engi 
neers, 111 West Jackson Boulevard, 
Chicago, II] 


Actions of ASME Executive Committee 
At a Meeting at Headquarters, Jan. 4, 1957 


A meerino of the Executive Committee of 
the Council, The American Society of Mechani- 
cal Engineers, was held in the Society rooms, 
New York, N. Y., on Jan. 4, 1957. There 
were present: William F. Ryan, chairman; 
F. L. Bradley; C. E. Crede; A.C. Pasini; and 
V. Weaver Smith, of the Executive Committee; 
J. L. Kopf, treasurer; E. J. Kates, assistance 
treasurer; Past-Presidents J. W. Barker and 
D. W. R. Morgan; Vice-President W. H 
Byrne; Director Joseph Pope; C. E. Davies, 
secretary; O. B. Schier, 2nd, deputy secretary; 
D. C. A. Bosworth and T. A. Marshall, Jr., 
assistant secretaries; Ernest Hartford, consult 
ant, and W. F. Thompson, ASME representa- 
tive on United Engineering Trustees, Inc., 
and chairman of UET Real Estate Committee 

The following actions are of general interest 

Society Policies. On recommendation of 
the Organization Committee, the Executive 
Committee approved a statement, ‘Society 
Policies Adopted by the Council.’ Each policy 
action of the Council is to be given a serial “‘P’ 
number and reproduced for insertion in ring 
binders. The policy it cancels, if any, will be 
stated; the Secretary will maintain an official 
binder of Council policies and as many addi 
tional binders as may be necessary for use of 
the Council, Society committees, and the Secre 
tary's office; copies of individual policies are 
to be available for distribution on request; 
and a lise of them will be included in ASME 
Manual MM-1, ‘Certificate of Incorporation, 
Constitution, By-Laws and Rules [le us 
planned to issue a new edition of Manual 
MM-1, including the policies, at an carly 
date. Editor 

Board on Honors. 
delegation of authority to the Board on Honors 
4) toreview and approve procedures of opera 
tion of the Medals Committee and (4) to re- 
view from time to time the activities of the 
Medals Committee to determine whether the 
committee personnel is adequate and compe- 
tent Co Carry Out its assignments 

Definitions, Mechanical Engineer and 
Mechanical Engineering. recommenda- 
tion of the Board on Membership the follow 
ing revised definitions were approved 

1 A Mechanical Engineer is one 
through his knowledge of mathematics, the 
physical and chemical sciences, practices the 
profession of Mechanical Engineering, which 


Approval was voted of a 


who, 


is the art and science of generating, trans- 
mitting, and utilizing heat, energy, and me- 
chanical power; of the production of tools, 
machinery and their products, including re- 
search, de velopment, design, testing, applica- 
tion, and management 

2 The profession of Mechanical Engineer 
ing is the art and science of generating, trans- 
mitting, and utilizing heat, energy, and me 
chanical power; of the production of tools, 
machinery, and their products; including re- 
search, developmenr, design, testing, appli- 
cation, and management 

Reproduction of Society Publications. 
An agreement with the Johnson Reprint Cor- 
poration for the reproduction of the out-of- 
prince publications of the Society was approved 

1956 Power Show. A check received from 
the International Exposition Company in con- 
nection with the 1956 Power Show in New 
York was credited to Research Reserve 

ASME Exhibits. The Secretary was author- 
ized to provide exhibits of suitable material 
to be used in connection with Professional Di- 
visions Conferences 

American Power Conference. Participa- 
tion of the Society in the American Power 
Conference, Chicago, Ill., May 27, 1957, was 
approved, subject to the approval of the Board 
on Technology. The Board was directed to 
report a program of more active responsible 
participation by ASME Professional Divisions 
interested in the 1958 American Power Con 
ference, giving particular attention to joint 
activity with the American Institute of Elec- 
trical Engineers 

Recruiting Practices at Society Meetings. 
The President was authorized to appoint a 
committee to develop a Society policy regard 
ing recruitment procedures of companies during 
and in connection with ASME meetings 

Student Section Established. Esrablish 
ment of an ASME Student Section at South- 
western Louisiana Institute was authorized 

Certificates of Award. Special certificates 


for 65 years of ASME membership were author- 


ized for: Robert W. Boenig, Henry W. Carter, 
Frederick A. Flather, William F. Funk, 
Andrew Pinkerton, Walter D. Steele, and 


Francis D. Thomson. Certificates of award 
were authorized for certain retiring chairmen 
of Sections, and for retiring chairmen and 
members of Boards and Committees 


MECHANICAL ENGINEERING 


New Engineering Center. |: was reported 
that the American Society of Civil Engineers 
has approved admission of the American In- 
stitute of Chemical Engineers to me mbership in 
United Engincering Trustees, Inc. This gives 
unanimous approval by the five societies con 
cerned and UET. C. E. Davies, Secretary 
ASME, was authorized to devote a portion of 
his time as co-ordinator for the New Engineer 
ing Center, as requested by UET 

Hall of Fame. |¢ was reported that ar 
rangements have been made for the unveiling 
of the bust of George Westinghouse, past 
president and Hon. Mem. ASME, on Dec. 1, 
1957, at the Hall of Fame, New York Univer- 
sity. The ceremony will be held jointly with 
Yale University for the unveiling also of a bust 


of Willard Gibbs. Expenses in connection 
with this event have been pledged by Westing 
house Air Brake Company and Westinghouse 
Electric Company 

Centenary, Institution of Engineers and 
Shipbuilders in Scotland. The President was 
requested to appoint representatives of the So- 
ciety to attend the centenary celebration, 
Glasgow, June, 1957, of the Institution of 
Engineers and Shipbuilders in Scotland 

Deaths Reported. The Executive Com 
mittee noted with deep regret the deaths of 
A. E. White, on Dec. 18, 1956; Manager of the 
Society, 1942-1945 

Waldemar Kaempffert, on Nov. 27, 1956; 
Mem. ASME since 1930; science and engincer- 
ing editor, The New York Times 


Engineering Societe Porconnel Servic, Ine, (Ageney 


Tress items are from information furnished 
by the Engineering Societies Personnel Serv 
ice, Inc., in co-operation with the national 
societics of Civil, Electrical, Mechanical, and 
Mining and Metallurgical Engineers. This 
Service 18 available to all engineers, members 
or nonmembers, and is operated on a nonprofit 
basis 

In applying for positions advertised by the 
Service, the applicant agrees, if actually placed 
in a position through the Service as a result of 
an ad vertise ment, to pay a placement fee in 
accordance with the rates as listed by the 
Service. These rates have been established in 


New Vork Chicago 
S West 40th St 84 East Randolph St 


order to maintain an efficient nonprofit per 
sonnel service and are available upon request 
This also applics to registrant members whos« 
availability notices appear in these columns 
Apply by letter, addressed to the key number 
indicate 1, and mail to the New York office 
When making application for a position 
include six cents in stamps for forwarding ap 
plication to the employer and for returning 
when necessary. A weekly bulletin of engi 
neering positions open is available at a sub 
scription of $3.50 per quarter or $12 per annum 
for members, $4 50 per quarter for nonmembers, 


payable in advance 


Men Available’ 


ant Plant Manager-Chief Industrial 
Engineer, ME, MBA, 31; experienced admin 


istrator industrial process engineer work 
umplification, cost reduction; time and motion 
study incentives materials handling plant 
layout inventory control, economic lot size 
ten years experience Prefers East Coast 
ME 355 


Assistant or Plant Manager, BME. 38: six 
years aircraft-engine manufacture ten years 
pump and paper design, installation, and manu 
facture of tissue papers Prefers New York 


metropolitan area ME.-356 


Plant Engineer, BS in general engineering 
54, 26 years’ experience in steel, chemical paint 
and powder manufacturing in positions as testing 
engineer, chief engineer of maintenance and 
assistant maintenance superintendent, and power 
plant supervision and test Prefers Southeast 
ME.-357 


Plant Engineer, Maintenance Engineer, BSME 
27 one year supervisory maintenance engineer 


nylon manufacture one half year transport 
vehicle design and test engineer, three and one 
half years t S Navy, engineering, damage 


control, and repair officer aboard a diesel and 
steam propelled vessel, ship superintendent in 
yard one year service engineer, power plant 
equipment, one year production and mainte 
nunce engineer, steel mill Prefers Fla or South 
ME. 358 


All men listed hold some form of ASME 
membership 


Fepruary, 1957 


Detroit San Francisco 

100 Farnsworth Ave 57 Post St 
Chief Engineer or equivalent, KSME 0 

Pk nine years’ unusually broad and well 


rounded experience background, experience and 
demonstrated effectiveness in organization 
direction, and supervision of large program 


Prefers Pacific Northwest, Northern US ME 
359 


Mechanical Engineer, KSME, MMI 20 
three years’ design, field liaison, gas turbines 
(supetvisory capacity), two and one half years 
inspection field erection of machinery, piping 
two years’ piping and equipment analysis and 
design Desires 360 


Industrial Engineer, B of AK, M of Ik 40 
ten years’ diversified experience in construction 
design production management and sales 
Prefers Northeast, West. or Southwest) ME 361 


Factory Manager, KSME ‘3, mine years 
experience in the design and manufacture of 
mechanical, electromechanical, and electronic 
equipment Not heavy on theory but on getting 
things done Prefers Kast ME 362 


Project Engineer, mechanical; 44, ten years 
tool designing, process planning, and super 
vising designers, et« Approving, placing, and 
procuring tooling on all kinds of projects Lo 
cation immaterial ME-364 


Project Engineer, MS (ME), 39, 14 years 
experience in all phases of design and develop 
ment of electromechanical devices includ ng 
broad background of shop experience, production 
methods and drafting Proved ability to 
supervise engineeers Prefers New York metro 
politan area ME. 364 


Positions Available 


Teaching Personnel, department of mechan 
ies, BS in engineering required, master's degree 
preferred No teaching or industrial experience 
necessary $4000.$65000, nine months rank 
and salary dependent upon qualifications 
South west W 4258 


Sales Engineering Trainee, recent graduate 
24.30, for traiming in application work for a 
period of mine to 12 months; will then be assigned 
as office sales application engineer 
will become field sales engineer in 
application and sales work To start, $5100 
$5700, plus fringe benefits Participation in 
bonus plan after successful training period 
Pa W.4208 


Supervisory Design Engineer, graduate me 
chanical, minimum of ten years’ in design engineer 
ing, and specifications, for power its, distri 
bution piping including stress analysis, with 
knowledge of design and selection of ptime 
movers for chemical and petrochemical processes 
Will be responsible for technical and administra 
tive supervision of personnel, for solution and 
completion of design problems in mechanical 
piping, equipment specifications, and selection 
of equipment, ete Travel about 20 per cent of 
time Salary open, plus fringe benefits Head 
quarters, New York, N.Y W 4568 


Industrial Engineer, 35-45, to install mew time 
study system in heavy machine shop operation 
Plant employs approximately 2000 people Will 
also imstitute new wage-incentive plan To 
$10,000 Northern Mass W 4370 


Plant Engineer, mechanical graduate, eight to 
ten years’ experience for central engineering 
staff of large multiplant operation in the food 
process industry Must water, piping 
au conditioning, ventilation, et« Some design 
as well as field work To $12,000 Minn 
W 4572(a) 


Director of Engineering, under 50, to be en 
tirely responsitde for all engineering on small 
rotating electromechanical equipment 
commercial gears and transmisson devices 
Northern N W 4574 


Instructor in mechanical engineering, Uhl) or 
MS degree, to teach undergraduate mechanics 


and thermodynamic Recent research expe 
rience desired Salary and rank open, depending 
upon experience Position starts fall, 1057 
W 4484 


Project Engineer, HS of better in chemical ot 
mechanical engineering from a recognized col 
lege, with sufficient experience to have acquired 
mature judgment and broad knowledge of the 
plastics manufacturing field Will act in ad 
visory capacity to management of two affiliated 
companies in the plastics field) One company 
is in packaging field fhe other company fab 
ricates thermoplastic items including lamination 
and printing operations Will co ordinate activi 
ties with production, purchasing, estit 
sales functions through operating 
Salary open N. Jj W 4587 


Engineers for foreign operations. (a) W’re 
duction engineers, graduates, with some indus 
trial engineering knowledge Approximately two 
years training in stateside fabricating plants for 
placement as superintendents in overseas plants 
(b) Installation engigeer to supervise installatic 
of fabricating equipment and to train crews in 
the proper use of equipment in new plants (0) 
Mechanical engineer to handle design of steel 
mill production equipment and fabricating 
plant Salaries open Headquarters, Lastern 
United States 


Chief Mechanical Engineer, graduate, at least 
eight years design and product engineering ex 
perience covering heavy wears machinery 
brakes, of allied power transmission equipment 
$5000 812.000 Midwest W 4400/4) 


Materials-Handling Engineer, graduate me- 
chanical or industrial engineer, 25.40, will con 
sider older man, « minimum of four years’ ex 
perience in industrial materials handling meth 
ods, covering all phases from receipt of raw 
materials through processing to and including 
packaging About $7440 Newark, N J, area 
W 4401 


Development Engineer, Food Products, pref 


erably mechanical, considerable experience in 
laboratory development of containers and pack 
aging Must be good administrator to head up 


department of 150) people $10,000 915.000 
Company will pay fee Midwest W 4404 


Assistant to Chief Engineer, not over 45, 


experience in the design and erection of heavy 
machinery ie bulk conveyers, bucket ee 
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vators, and the like fo $12,000 Midwest 
W 441) 

Genera! Manager, mechanical or 
electrical uate, at least ten years’ senior 


project-engineering and stafl-managerial ex 


perience covering electronic instruments and 
devices $15,000-$20,000 w44i4 
Engineers. (a) Research and development 


engineer, 30-45, graduate mechanical, about 
ten years’ experience and electrical background 
to head up « group doing electrical research and 
development on new home appliances $10,000 
(b) Woman engineer, graduate electrica: or me 
chanical, with some leaning towards home eco 
nomics, for an electrical appliance manufacturer 
Will contact home economic groups, investigate 
new products, ete his is a new and challenging 


opportunity with the company Salary open 
Hast W.4416 
Engineers. (a) Chief tool engineer, eight to 


20 years’ experience, thorough knowledge of tool 
design, plant layout, and process and methods 
Must be all-around production man with good 
experience About $13,000 (b) Production 
control supervisor, up to ten years’ experience in 
production control, must be capable of handling 
supervisory responsibilities Good experience in 
precision machine shop operations desired 
About $10,000 (co) System and methods analyst 
with two to five years’ experience and some 
accounting education or experience, preferably 
in the system gas methods field $5000, $6000 
Conn, W443 


Engineers. (a4) Truck engineers, 40-40, grad 
uate mechanical, from designers to group leaders 
experience in motor-truck design, ie, bodies 
chases, suspension brakes, et« $0000 $12,000 
(b) Bus engineers, 24-42, from designers to group 
vader, with experience in design of bodies 
sols, brakes, or suspension for busses in pas 
ne service $9000 812,000 steru Pa W 

44 


mechanical electrical 

printing press operation 
and installation experience, including electrical 
equipment and controls e traveling 


$6000. $10,000) New York, N.Y W 4454 


Plant Engineer, 
engineering training 


General Manager, to take charge of engineer 
ing and manufacturing and development of 
company manufacturing heaters and air condi 
tioning equipment for aircraft Must be good 
administrator and have a knowledge of Govern 
ment specifications and contracts Salary open 
Midwest 1442 


Mechanical Engineers. (a) Apparatus design 
graduate mechanical, with two to four years 
experience in the design of machinery, preferably 
textile machinery Jesign will include con 
ception of form and shape, production of layo 
qoute and directi« of the preparation of 
detailed manufacturing drawings and assembly 
drawings 86000-87500 (b) Senior engineer 
apparatus design, graduate mechanical, four to 
seven years’ experience in the design of textile 
machinery $6900-$8700. Company pays place 
ment fees Ga W.4445 


Director of Sales, over 40, graduate mechanical 


engineer or equivalent, for a manufacturer of 
freight passenger elevator equipment Broad 
background and experience im the marketing 

luding research and analysis, sales 


planning and = implementation merchandising 
and advertising in the capital goods industry 
Hreadth of experience in one of the following is 
required: metal products; hydraulic of electric 
hoisting lifting equipment, freight passenger ele 
vators, or a line related to the handling/move 
ment of products in manufacture, storage, and 


shipping $12,000 plus company benefits 
overriding bonus, and eventual stock participa 
tion Headquarters, Pa, with periodic travel 
U S markets W 4446 


Safety Engineer, graduate mechanical, to 40 
with ability to plan and organize safety program 


for multiplant «# facturer involving heavy 
metal-working and fabricating operations, with 
large personnel Must have had substantial 
safety experience in large plants $12,000 


Headquarters, New York, N YY. W.4448 
Manufacturing Engineers, 30°45, graduate 
mechanical or industrial, five or more years 
industrial or manufacturing engineering expe 
rience, preferably in the area of heavy machinery 
and fabrication machinery welding, and pref 
erably some experience in 7-2 or gear re 
ducers. Salary open One in Kan; one in 
Va W.4449 


Product Engineer, young, mechanical graduate 
design and product experience on boilers, heat 
exchangers, or fabricated-process equipment 
$6000-87000 Central N State WwW 4450 
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Woodworking Engineers, graduate mechanical, 
long practical experience in woodworking; must 
be able to set up machines, know correct pro 
cedures on saw filing and knife grinding and be 
able to make jigs, fixtures, and machine tool 
attachments Salary open. South W-4457 


Designers. (a) Mechanical, at least two to 
three years’ experience in product design of small 
mechanical devices such as clocks, typewriters 
ete Must have knowledge of gearing, levers 
and cams b) Hlectromechanical, engineering 
graduate preferred, experienced in electrome 
chanical design of small mechanisms, some know! 


edge of production methods Will also inter 
view applicants without college degree $6000 
$8000 Company pays placement fees Conn 
W-4471 

thor 


Overseas Engineer, mechanical degree 
ough and practical machine experience, 25° 45 
to bring complete knowledge of manufacturing 
processes to overseas operations Overseas 


travel 60-80 per cent Salary open Head- 
quarters, N. J W.4472 
Manufacturing Manager, 45-45, ME or IE 


graduate, at least ten years’ experience covering 
precision electromechanical devices and aircraft 
instruments $20 000-325 ,000 Long Island 
N 4474 


Chief Engineer, mechanical or electrical, ex 
perience in the manufacture of electromechanical 
products (electrical used in metering, signalling 
and similar devices) Must have outstanding 
record as chief engineer Salary open 
wd4 


Chief Mechanical En, 


ineer, BS (ME) or equiv 
nanical design and extra 


alent, majoring in mec 
curriculum courses in physics and materials 
about 35, eight to ten years’ product design 
experience on electric transformers, preferably 


in association with the manufacture of larger 
type high-voltage electric transformers. Will be 
responsible for the functions of layout, detailing 


mechanica! engineering 


planning, and sundry 
both air and 


services of electric transformers 
liquid N. J W 4479 


Plant Engineer, young, mechanical or elec 
trical graduate, operating and maintenance ex 
perience in diesel power-plant and distribution 
experience including overhead-line construction, 
2400 volts) Knowledge of Spanish desirable 
$6000. $7200 Honduras F448: 


Quality-Contro!| Engineers. (a) Statistical 
engineering staff, mimimum of one years ex 
perience in television, radio, or electronics on 
incoming and process inspection $6500-$7000 
(6) Supervisor, minimum of three years’ expe 
rience in television, radio, or electronics for 
direct supervision of quality assurance program 
spot testing, inspection of finished goods, et« 
Salary open Northern N. J W.4490 


Design Engineer, at least five years’ me 
chanical equipment design experience for on FY 
projects. $10,000-$12,000 Eastern Pa 4 


500 


Engineers. (a) Viant superintendent, 30-45, 
degree in engineering or business administration 
at least three years’ practical experience in a 
position of equivalent responsibility in mass 
production-fabrication industry using primarily 
Will supervise an assembly 


metals and plastics 

plant of approximately 500 employees, with 
operations on a mass production basis. Salary 
open (b) Chief industrial engineer, 28-40 


graduate ia industrial engineering or mechanical 
engineering with emphasis on industrial engineer 
ing, at least three years’ practical experience in 4 
position of equivalent responsibility in mass 
production fabrication industry using primarily 
metals and plastics Will supervise all indus 
trial-engineering activities under direction of 
plant manager Emphasis will be on methods 
engineering, production-line layout, design of 
jigs and fixtures, development of work simplifica 
tion program, etc Salary open Vicinity of 


Newark, N. J W.4504 


Candidates for Membership and Transfer in ASME 


Tur application of each of the candidates listed 
below is to be voted on after Feb. 25, 1957, pro 
vided no objection thereto is made before that 
date and provided satisfactory replies have been 
received from the required number of references 
Any member who has either comments or objec 
tions should write to the Secretary of The Ameri 
can Society of Mechanical Engineers immediately 


New Applications and 
eTransfers 


California 

M , Venice 
Cuano, Huon C., Oakland 

Conn, Roserr G., Palo Alto 
M , Santa Monica 
Suarmo, Heaney, Santa Monica 
Ricnarp G., Torrance 


Colorado 


BuRTON 


Agnert, Roserr W., Boulder 
Constam, Exnest G , Denver 
Connecticut 

Ronato L., Windsor 
Delaware 

Gatco, Raruaut Newark 
Ramany, E., Wilmington 
District of Columbia 

Sarcesn C., Washington 
Sewett, Homer B., Washington 


Florida 

Cucrerrek, B., Panama City 
@Hanks, Rocer Je, Pensacols 
Luer, Harey C., Je, Orlando 


@ Transfer to Member or Affiliate 


Ricnarp T , Jr., Pensace 
Beeman, Panama City 


RUTHVEN 


Georgia 


Norton, Rosert Augusta 


Illinois 
ANDERSON, W., Chicago 
Brousek, James Broadview 


FAGAN, WALTER ago 
Goon, Lours G., Sk 


@iiunt, James W Bluff 
IVANSKA, Chicago 
Kaptan, G., Chicago 
Kooyvman, Evert A., Chicago 
Kuunke, Chicago 
McKAnna, Wiitiam Lemont 


Ovson, Kenneru A., Berwyn 


Senurre, Josern P., Orland Park 
Youana, Anvrew, Skokie 
Indiana 

Lincoun, Mervin R., Hammond 


Pennecs, Norman Fast Chicago 
Louisiana 

ALEXANDER, THOMAS EF 
CHuauvin, Maxwett ¢ 
McE.roy, Wetvon W 


Baton Rouge 
Metairie 
Baton Rouge 
Baton Rouge 


SHANKLE, WARREN ( 

Maryland 

Beccuer, Horace E., Baltimore 

Binouam, L., College Park 

Davison, Ronert W , Bethesda 
Russet, Hunerr Curtis Bay 

Sracey, Wittam C , Baltimore 


Michigan 

CrarKk, Witwts M , Jr, Ann Arbor 
Hettem, Ronert S , Dearborn 

Pye, Witttam Detroit 
Ricnwaros, Paut S., Benton Harbor 
@Sruckery, Virointa M., Midland 
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UNIT 


rugged blow-off valves 
for high pressure boilers 


HARD-SEAT—SEATLESS COMBINATION 


@® For boilers up to 1500 psi, this Yarway Unit 
Tandem Blow-Off Valve offers the maximum in 
dependable service. A one-piece forged steel block 
serves as the common body for the Yarway Stellite 
Hard-seat blowing valve and the Yarway Seatless 
sealing valve. All interconnecting flanges, bolts and 
gaskets are eliminated. The Unit Tandem at right is 
sectioned through Seatless Valve to show balanced 
sliding plunger in open position and free flow. 


HARD-SEAT—HARD-SEAT COMBINATION 


® For boilers to 2500 psi, this is the valve to use— 
Yarway’s Unit Tandem Hard-seat—Hard-seat com- 
bination. Disc has welded-in stellite facing and inlet 
nozzle has integral welded-in heavy stellite seat, 
providing smooth, hard-wearing surface. 


OVER 4 OUT OF 5 
HIGH PRESSURE PLANTS 
USE YARWAY BLOW-OFF VALVES 


Write for Yarway Catalog B-434 
108 Mermaid Ave., Philadelphia 18, Pa. 


BRANCH OFFICES IN PRINCIPAL CITIES 
WAY BLOW-OFF VALVES 


Fesruary, 1957 - 37 


YARNALL-WARING COMPANY 
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Minnesota 


Lawaunce Minneapolis 
, Min poli 


Missouri 


Sian, Howarn Kansas City 
Hanna, Homer J, Kansas City 
Lowman, Kirkwood 


New Jersey 


Antrunns, Pero Trenton 

Cottins, Joun O., Linden 

Westfield 
Kickies, Roselle Park 
Seutamr, Watten A, Manasquan 
A, Newark 
Waenn, lea Red Bank 


New Mexico 


I Farmington 
L, Je, Los Alamos 


New York 


Hock, Union 

Daviw F., Whitesboro 
Cartan, Mouton L., New Vorb 
Joun N., Corning 
Micnaer, Sea Cliff 
Duntam, L., New York 
Vevan, A., New York 
Poughkeepsie 
Hontosnnns, A, New Vork 
Sk oun, Juris A, Schenectady 
May, Painted Post 
Pasavingo, Micnant A, Krooklyn 
Pourack, Hueman Brooklva 
Rovukis, Joun Huntington 
Mervin Bayside 
M New Hartford 
Taney, Warren A, New York 
Vauca, A, Brooklyn 


North Carolina 


PP, Charlotte 


Ohio 

Cox, R , Cleveland 
Cant W , Chagrin Falls 
@jxvson, Paut Toledo 

Joun ¢ Cleveland Heights 
Wiooins, Jesse Cincinnati: 

7unko, | M Cineinnat: 


Oregon 


Nowman Portland 


Pennsylvania 


Custis C Philadelphia 
Awreny, Patmew H Greensburg 
Duptay Berwick 
Duncan, Lee Lebanon 

Catan, S., Bradford 
James M Jew, Latrobe 
MeCray, Latrobe 
Sapien, Joun Pittahurgh 
@sanur, Allentown 
Sscumnr, D Hatboro 
Joun Erie 
umMons, fran York 

Srock, Rowert |, Philadelphia 
lone, Lona S., Pittshurgh 
Waostare, Ronert Swarthmore 


South Carolina 


Damewoon, Frank A, Aiken 


Tennessee 
Hooan, Wutstam J, Tullahoma 


Texas 


Arkins, Georoe Baytown 
aswett, Roweer M., Texas City 
Rav N , Baytown 


Virginia 


HANNKRMAN, Ronert Petersburg 


Washington 


Paan, G., Pullman 


Wisconsin 


Harton, Madison 
Heavin, H Beloit 
Milwaukee 
Prerensen, Joun Betoit 
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Foreign 


Joao F Rio de Janeiro, F 
Brasi! 

Eomonv, Abadan, South Iran 

Kennett, Downsview, Ont , Canada 

Ixesnima, Tosnio, Amagasaki, Japan 

Mieza, Monamuro A Hyderabad, Deccan 
India 

Portera, Antonio G , Lisbon, Portugal 

Risric, Viapeta S., Toronto, Canuda 

SuzUKI- Mowaces Dantut Mexico ID 
Mexico 

Vipat, Francisco Havana, Cuba 

Youns, Haron A. P., Colombia, South America 


Transfers from Student Member to Assoctate 
Wember, Class of 19056 65 


(bitariee 


Nicholas Constantine Artsay( 1889-1956), 
senior design engineer, steam department, Foster 
Wheeler Corp, New York, N. Y., died June 20 
1956 Born, Sebastopol, Russia, July 24, 1889 
Education, graduate, Emperor Nicholas I Acad 
emy of Marine Engineering and Naval Archi 
tecture, Kronstadt, Russia postgraduate me 
chanical-engineering course, Institute of Tech 
nology, St. Petersburg He worked on the 
design and construction of battleshizs at the 
Baltic Naval Yard in St. Petersburg and was 
chief staff engineer of Russia's latest battleship 
squadron at the start of World War I During 
the war he earned an admiralty rating of Colonel 
He served with the White Russian Navy in the 
Black Sea until resistance to the communist 
government collapsed, when he went to North 
Africa From there he shipped as a crew member 
on « steamer bound for the United States. Nat 
uralized U 5S. citizen Mem ASME, 1947 
Held several patents pertaining to steam genera 
tion, which were assigned to Foster Wheeler 
Corp. A widower, Mr. Artsay is survived by a 
son, Constantine, of Valhalla, N. Y.; two grand 
children; and a sister 


William Howard Clapp (1874 1956), professor 
of materials and machine design, California 
Institute of Technology, whose death was re 
cently reported to the Society Born, Hed 
ford, Ohio, July 4, 1874 Parents, Edward 
Kent and Emma (Schramm) Clapp. Educa 
tion, University of Minnesota, BS (ME), 1901 
Married Mary S. Allis, 1904, two sons, George 
Wirt and Roger Delancy Author of several 
technical articles and holder of patents on crush 
ing rolls, a centrifugal quartz mill, oil well swivel, 
and oil-well pump Mem ASME, 1014, served 
three times on Executive Committee of his 
local Section 


Everett Michael! Cloran (1905 1956), research 
and consulting engineer, College of Engineering, 
University of Southern California, died Sept. 27 
1056 Born, Cambridge, Mass., March 12, 1905 
Parents, Michael James and Mary Ann Cloran 
Education BS ME) Harvard University 
19028 Married Alice Honora Comes 1933; 
children, Alice Ann and Michael J. C Author of 
several technical papers and holder of patents on 
fluid metering devices Mem ASME, 1045 


Edgar Ogle Dixon (1894 1956), vice president 
in charge of research and metallurgy, Ladish 
Company, Cudahy, Wis, died Nov. 4, 1056 
Born, Chicago, Ill, May 3, 1804. Education 
attended University of Illinois 1917-1919 
Author, jointly with Frey Benton, of Heat 
Treatment of Carbon Steel,’ for the Metals 
Handbook, 1939 Mem. ASME, 1040 


Sidney George Down (1876 1956), retired 
former vice-president, Westinghouse Air Brake 
Company, Wilmerding, Pa, died at San Diego 
Calif Oct. 7, 19056 Born, Swansea, Wales 
Jan 1 1876 Parents, Richard and Annie 
Button) Down Education, attended Detroit 
Engineering School, hon. DE, Clarkson College 
of Technology Held 73 patents covering air 
brake apparatus and control apparatus for oil 
burning boilers Mem ASME, 1950 


Joel Eklund (1887 1954), steam power plant 
engineer, U. S| Rubber Co, New Yor N.Y 
whose death was recently learned of by the 
Society, died in 1954 Born, Ronneby, Sweden 
Jan. 1887 Technical school education in 


Sweden Mem. ASME 1925. Survived by 
Mrs. Eklund 


Joseph F. Geers (1884-1956), director and 
former president and general manager, Index 
Machinery Corp, Cincinnati, Ohio, died Feb 
9, 1956. Born, New Alsace, Ind. April 24 
1884. Grade and high-school education Mem 
ASME, 1929 


Edwin Gardner Greenman (1881-1956), chief 
engineer, Norton Door Closer Company, Chicago 
Ill, died Sept. 4, 1956 Born, Taylorville, Ill 
April 28, 1881 Parents, Edwin and Carrie 
Hoose (Paine) Greenman. Education, BS (ME) 
University of Illinois, 1902; ME, 1907 Married 
L. Pearle Brownell, 1904; children, Paul H 
Robert B., Clarence P, Hugh M., Edwin G 
Jun. ASME, 1907; Mem. ASME, 1913 


Lewis Tompkins Hays (1884-1956), who re 
tired from Columbia Steel Co. in 1949 after 43 
years of continuous service with United States 
Steel Subsidiaries, died Oct. 15, 1956. Born 
Morristown N J Oct 1854 Education 
attended Pratt Institute, 1904-1906. Married 
Elizabeth Gillmore Hayes, 1915 (died 1927); 
children, Janet Hays Livermore, Lewis Tompkins 
Hays, Jr. Married 2nd, Verna Nichols Hays 
1928 Assoc-Mem ASME, 1916; Mem. ASME, 
1918 


John W. Kittredge (1869 1956), retired ma 
chine designer for M. H. Rhodes, Inc., Hartford, 
Conn., died in Warren, Ohio, July 26, 1956 
where he had resided since 1950. Born, Chari 
ton, lowa, March 26, 1869 Parents, Charles 
W. and Charlotte (Mahon) Kittredge He was 
graduated from Massachusetts Institute of Tech 
nology in 1804 Married Anne Lois Atkinson 
1900; sons, Samuel M. (died 1903) and Severn 
W., Assoc-Mem. ASME, 1916; Mem. ASME, 
1935 Survived by his son, of Warren, Ohio 


Gleason Harvey MacCullough (1895 1956), 
professor and head of the department of me- 
chanical engineering, Worcester Polytechnic In 
stitute, died Oct 15, If Born, Sawyerville 
Que , Canada, of American father, Sept. 9, 1895 
Parents, Robert and Florence (Harvey) Mac 
Cullough Kducation MS Worcester Poly 
technic Institute, 1931 DS, University of 
Michigan, 1032 Member, Sigma Xi and Tau 
Beta Pi. Author of several technical papers on 
creep, and coauthor with S. Timoshenko of 
“Elements of Materials,’ 1935. Jun. ASME, 
1921; Assoc-Mem ASME 1926: Mem. ASME 
1930; served on ASME Committee on Symbols 
for Mechanics 


Robert Bedford Pogue (1889 1956), consulting 
engineer and former vice-president for engineer 
ing, Brake Shoe and Castings Division, American 
Brake Shoe Co, Mahwah, N. J, died Sept. 26 
1956, at West Orange, N. J Born, Mayflack 
Ky., May 7, 1889 Education, BS (ME), Uni 
versity of Kentucky, 1913; MS, University of 
Illinois, 1915. Except for a year of military 
service in World War |, his entire career was with 
American Brake Shoe Company, where he began 
as an apprentice inspectorin 1916. Mem. ASME, 
1947 


Nathan Ransohoff (1887 1956), chairman of 
the board and chief engineer, N. Ransohoff 
Inc., Cincinnati, Ohio Born, Cincinnati, Ohio 
Nov. 25, 1887 Parents, Joseph and Minnie F 
Ransohoff Education, BS (ME), Massachusetts 
Institute of Technology, 1910 Married Martha 
Beckman, 1916; sons, Jerry N., William, and 
Daniel J Author of several technical papers 
and holder of more than 25 patents on metal 
processing machinery Jun. ASME, 1912; As 
soc-Mem. ASME, 1921; Mem ASME, 1921 


Robert John Remer (1923 1955), design group 
leader, Dryer Engineering Division, Procter 
Schwartz, Inc died at Philadelphia, Pa in 
November 1955 Born Philadelphia Pa 
Sept. 20, 1923. Education, BS (ME), Drexel 
Institute of Technology, 1947. Jun ASME. 1047 


Peter Theodore Reuter (1898 1956), manager 
Boston District Office, Bailey Meter Co, died 
Oct 5, 1956 Born, Carlos, Minn Nov. 9 
1808. Education BS ME) University of 
Minnesota, 1921 Mem ASME, 1945. He is 
survived by his wife and three daughters 


George Webster Saathoff (1884 1956), con 
sulting engineer and specialist in power plant 
construction, died Nov 10, 1956, at Sea Girt 
ij Born, Litchfield, Il., July 22, 1884 Kd 
ucation, BS (EE), University of Illinois, 1906 
Married Olive (Howell) Saathoff Mem ASME 
1922; Fellow ASME, 1946 After a period of 
training with the Westinghouse Electric and 
Manufacturing Co Pittsburgh, Pa he joined 
the Cities Service Co, with which he remained 
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Pulpit type power unit 
provides full visibility, 
easy accessibility. 


Compact power unit show- 
ing gasket-mounted valves. 


Portable power unit for 
testing pumps 


Power unit with gasoline 
engine as prime mover 


Power unit for hydraulic control 
of electric furnace 
6837 
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ENGINEERS AND ort 
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HYDRAULIC 


Individually Designed 
to Meet SPECILIC Needs 


ICKERS. 
Cen 


HYDRAULIC 
POWER 


DEPENDABLE PERFORMANCE 


IMPROVE AND SIMPLIFY DESIGN 


REDUCE INSTALLATION 
COST AND TIME 


EASIER SERVICING 
BETTER APPEARANCE 


Vickers engineers approach the design of a custom- 
built hydraulic power unit from the standpoint of 
the customer's INDIVIDUAL needs. The sole objec- 
tive is to meet HIS requirements with the best 
hydraulic "package". This assures the most compact, 
efficient and convenient hydraulic equipment for 
the particular machine. 


A Vickers Hydraulic Power Unit includes all 
necessary pumps, valves, intermediate piping, 
oil reservoir, motors, controls, etc., as well as all 
hydraulic accessories (oil filters, air cleaners, 
oil level gauges, fittings, etc.). Hydraulic connections 
can be grouped in a convenient manifold. 


in addition to the advantages mentioned above, 
each Unit is pretested at the factory and ready for 
immediate operation. Vickers undivided responsi- 
bility for the entire hydraulic control system is also 
an important feature to both the machine builder 
and his customer. Write for Bulletin 52-45. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1500 Detroit 32, Michigan 


Application Engineering Offices: ATLANTA CHICAGO 
CINCINNATI « CLEVELAND ¢ DETROIT « GRAND RAPIDS 
HOUSTON «LOS ANGELES AREA (El Segundo)* MINNEAPOLIS 
NEW YORK AREA (Summit, N. J.) © PHILADELPHIA AREA 
(Media) « PITTSBURGH AREA (Mt. Lebenon) « PORTAND, ORE. 
ROCHESTER ROCKFORD SAN FRANCISCO AREA (Berkeley) 
SEATTLE « ST. LOUIS TULSA * WASHINGTON WORCESTER 
IN CANADA, Vickers-Sperry of Caneds, Lid., Toronto 
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for 35 years. He was vice-president and director 

of Electric Advisors, Inc., a subsidiary of Cities 

Service, until 1946 when he started his own busi 
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| George T Saathoff, Madison, N J.; two brothers 

| Harry and John Saathoff of Litchfield, and ten 
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ship file to maintain contact with in- tion of your grade of membershipand | DeWitt McClure Taylor (1883-1956), me 
dividual members. This file is re- year of clondion, which indicate the | <hanical engineer, Johnson & Moreland, Boston, 
ferred to dozens of times every day Divisions in which you are reg- 1066. Born, 
as a source of information important _ istered. Sept. 8, 1883. Education, BS, Massachusetts 
; to the Society and to the members Consult the form on this page for Enctionte of Techuclogy,_ 1008, Acswse-Mem 
involved. All other Society records the meaning of the letters. If you wish 5006; Blom. 
and files are kept up to date b incor- to change the Divisions in which Edward Timbs (1890-1956), engineer, National 
porating in them changes made inthe you are registered, please notify the Supply Company, Torrance, Calif, died Aug. 1, 
master file. Secretary's office. 1956 Born Wolverhampton, Staffordshire, Eng- 
From the master file are made the It is important to you and to the Bliss’ Timbe. Education 
lists of members registered in the Society to be sure that your latest | night classes and ICS. Naturalized U. S. citizen 
Professional Divisions. Many Divi- mailing address, business connection, 1:08 Angeles, Calif, Feb. 15, 1915, Married 
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these Divisions. If you wish to re- or office address. } 
ceive such information, you should be Please complete the form below ME, 1919; Assoc-Mem. ASME. 1919; Mem 
registered in the Division (no more and mail it to: ASME, 29 West 39th ASME, 1935. 
than three) in which you are in- Street, New York 18, N. Y. Albert Vuilleumier (1884-1956), consulting 


engineer and former superintendent of the ball 
plant, New Departure Division, General Motors 
Corporation, died Oct. 17, 1956 at Bristol, Conn 
Born, Saint Imier, Canton of Berne, Switzer 
land, Sept. 15, 1884 Parents, Daniel Olivier 
and Mina (Hermance) Vuilleumier. Eucation 
attended Lowell Institute for Industrial Fore 
Nease Pris il f 4 men, 1915 Naturalized U. S. Citizen, Hartford, 
seenditecs ASME Master-Fi e In ormation Date | Conn., 1923. Married 2nd, 1940; two children, 
Gladys Alice and Russell Albert by a previo:s 
marriage Held seven patents on metal-finish 
ing machines. Assoc-Mem. ASME, 1916; Mem 
| ASME 1935. Past-chairman, New Britain 
| Section, ASME 


LAST NAMI FIRST NAME MIDDLE NAMI 
Oscar Ragnar Wikander (1876-1956), con 
sulting engineer, Nord Automatic Company, 
Cleveland, Ohio, died Aug 12, 1956 Born, 
Géteberg, Sweden, Nov 0, 1876 Parents, 
Gustaf Oscar and Cecilia (Malmstrom) Wi- 
kander Education, graduate study in electrical 
engineering, Karlsruhe, Germany, 1809 Nat- 
NAME © MPLO Give complete name in . uralized U. S. citizen, Pittsburgh, Pa., 1916 
Division, if any Married Mary Gerdes, 1908; children, Rosalind 
Mary, Lawrence Einar, and Frederick Gerdes 
. ASME Melville Medalist, 1935 Author of 
numerous technical articles, he held more than 
EMPLOYER'S ADDRESS City Zone State 35 patents. Mem. ASME, 1919, Fellow ASME, 
1948 He was cited by the United States Govern- 
ment for his work during World War If in de 
veloping aircraft armament Mr. Wikander, who 
specialized in electrical and aeronautical engineer- 
ing, also had been a Swedish commercial attaché 


POSITION TITLE NATURE OF WORK DONE 


# , Design Engineer, Supt. of Construction, Manager in Charge of Sales, et 


ACTIVITY, PRODUCT, of SERVICE OF EMPLOYER, ¢ @., Turbine Mfrs, Management Consultants, 


Ohl Refinery Contractors, Mfr's, Representative, et 
| in Buenos Aires for several years 
Arthur Lyman Williston (1868 1956), leader in 
HOME ADDRESS City Pore Seace the development of the “technical institute,’ 
and originator of the term, who developed ex 


emplary technical institute curriculums as di 

rector of the department of science and tech 

: nology of Pratt Institute and as principal of the 
: PRIOR HOME ADDRESS Cuy Zone Seate Wentworth Institute, died Nov. 16, 1956. Born 
Cambridge Mass Oct 11 1868 Parents 

| Lyman Richards and Anne E. (Gale) Williston 
Education, BS Massachusetts Institute of 


* CHECK “FOR MAIL 
Technology, 1889, and graduate work, MI 


ADDRESS 
1890 Married Irene L. Simmons, 1893 (died 
1924) Married 2nd, Mary deF. Denny, 1925 
Address changes effective Received the James H MeGraw Award in 
Technical Institute Education, 1952 Author 
| subscribe to when recewved prior to of numerous articles and reports on industrial 
$F engineering and educational subjects, and of 
Mecnanicat 10th of preceding month the book, “Beyond the Horizons of Science,”’ 
ons ¢ S > published 1944 Assoc- Mem ASME, 1896 
| Transactions of the ASMI 20th of preceding month Mem. ASME, 1899, and president of the Boston 
| Journal of Applied Mechanu 20th of prec ding month Section. He established the Arthur’ L. Williston 
f d Mech os | Medal and Award in 1954 to foster a spirit of 
Review Ist of preceding month | civie service President, Vocational Education 
| and Practical Arts Department, 1912-1914. and 


president, Science Department, 1018-1919, of 
the National Education Association; member of 


Please register me in three Professional Divisions as checked 
Council, 1900-1903 and 1904-1907. secretary, 
| 


A Aviation }-Metals Engineering R—Railroad 1907-1909, vice-president, 1909-1910, American 
Applied Mechanics K--Heat Transfer S--Power Society for Engineering Education 
L—Process Industries William Wraith (1872-1956), retired vice 
Materials Handling Production Engineering V—Gas Turbine Power | president of Andes Copper Mining, Green Can 
d ¢ | anea Copper, and Inspiration Consolidated 
I i and Gas Power Machine Design W Wood Industries | Copper companies of New York, N. Y., died 
F Fuels O-— Lubrication Y—-Rubber and Plastics | Oct. 10, 1956, at Long Beach, Calif. Born 
( Safet ) err: | Old Washington, Durhamshire, England, Nov 
» Safety I Peer ileum Instruments and 23. 1823. Parents, Semuel and Mary jane 
H— Hydraulics Q- Nuclear Engineering Regulators Wraith Education, ME, Michigan College of 
Mines, 1804 Naturalized U.S. citizen, Oct. 11, 


1910, at Butte, Mont Married Erma M. Davis 
1807; son, William, Jr Mem. ASME, 1903 
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-( blowers deliver 
clean air for processing 


In the modern Winston-Salem, North Carolina plant of this leading tobacco 
company, process air and vacuum are supplied to cigarette making machines 
from a central system utilizing Roots-Connersville blowers and vacuum pumps. 
As in a food plant, cleanliness is of utmost importance. The process air delivered 
by the R-C blowers is clean, dry, uncontaminated. Operating without internal 
friction, these blowers need no internal lubrication to maintain high efficiency. 
Only external bearings and gears require oil. Air is delivered free of oil vapors 
and moisture—as clean as it enters the blower. 

This is only one of the many performance-proved advantages of these famous 
blowers .. . and one of many reasons they are used to handle air or gas in hun- 
dreds of applications throughout industry. Experienced R-C engineering service 
for any product or process application is yours for the asking. For complete 
engineering data, write for Bulletin RB-154. 


ROOTS-CONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 


257 Michigan Ave., Connersville, Indiana. In Canada-—629 Adelaide St., W., Toronto, Ont 


MECHANICAL ENGINEERING 


R-C equipment 
purchased for 
this installation 


Two 10 x 15 Blowers 
each rated 975 scfm, 
14.7 psia inlet, 20 psia 
discharge, 605 rpm, 36 
Hp. 

Three 10 x 18 Vacuum 
pumps each rated 735 
scfm with inlet at 18” 
Hg vacuum. 


Engineers — unusual career opportu- 
nities await you at Roots-Connersville. 
Address your resume to Professional 
Employment Manager. 
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ACTIVITY, PRODUCT, of SER VICE OF EMPLOYER, ¢ Turbine Mfrs., Management Consultants, 
Oil Refinery Contractors, Mfr's, Representative, et 
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for 35 years. He was vice-president and director 
of Electric Advisors, Inc., a subsidiary of Cities 
Service, until 1946 when he started his own busi 
ness. He is survived by his wife; a daughter 
Mrs. Ralph H. Davis, Lexington, Mass.; « son 
George T Saathoff, Madison, N J.; two brothers 
Harry and John Saathoff of Litchfield, and ten 
grandchildren. 


DeWitt McClure Taylor (1883-1956), me 
chanical engineer, Johnson & Moreland, Boston, 
Mass., and former associate editor of Power, 
died Nov. 13, 1956. Born, Pittsburgh, Pa., 
Sept. 8, 1883. Education, BS, Massachusetts 
Institute of Technology, 1906. Assoc-Mem 
ASME, 1914; Mem. ASME, 1920. 


Edward Timbs (1890-1956), engineer, National 
Supply Company, Torrance, Calif., died Aug. |, 
1956. Born, Wolverhampton, Staffordshire, Eng- 
land, Nov. 2, 1890 Parents, William Wood 
house and Esther Eliza Timbs. Education 
night classes and ICS. Naturalized U. 5S. citizen, 
Los Angeles, Calif., Feb. 15, 19015 Married 
Vera Etta Johnson, 1913; two children, Ellen 
Lucia and Norman Edward. Author of chapter 
on Machinery Equipment in the Petroleum 
Industry, in the “Oil Engineering Handbook,”’ 
edited by Rosebloom. Held 33 patents largely 
on petroleum-production equipment Jun. AS- 
ME, 1919; Assoce-Mem. ASME, 1919; Mem 
ASME, 1935. 


Albert Vuilleumier (1884-1956), consulting 
engineer and former superintendent of the ball 
plant, New Departure Division, General Motors 
Corporation, died Oct. 17, 1956 at Bristol, Conn. 
Born, Saint Imier, Canton of Berne, Switzer 
land, Sept. 15, 1884 Parents, Daniel Olivier 
and Mina (Hermance) Vuilleumier. Eucation, 
attended Lowell Institute for Industrial Fore 
men, 1915 Naturalized U.S. Citizen, Hartford, 
Conn., 1923 Married 2nd, 1940; two children, 
Gladys Alice and Russell Albert by a previous 
marriage. Held seven patents on metal-finish 
ing machines. Assoc-Mem. ASME, 1916; Mem 
ASME 1935. Past-chairman, New Britain 
Section, ASME 


Oscar Ragnar Wikander (1876-1956), con 
sulting engineer, Nord Automatic Company, 
Cleveland, Ohio, died Aug. 12, 1956 Born, 
Goteberg Sweden, Nov 9, 1876 Parents, 
Gustaf Oscar and Cecilia (Malmstrom) Wi- 
kander Education, graduate study in electrical 
engineering, Karlsruhe, Germany, 1800 Nat- 
uralized U. S. citizen, Pittsburgh, Pa, 1916 
Married Mary Gerdes, 1908; children, Rosalind 
Mary, Lawrence Einar, and Frederick Gerdes 
ASME Melville Medalist, 1935 Author of 
numerous technical articles, he held more than 
35 patents Mem. ASME, 1919, Fellow ASME, 
1948. He was cited by the United States Govern- 
ment for his work during World War II in de 
veloping aircraft armament. Mr. Wikander, who 
specialized in electrical and aeronautical engineer- 
ing, also had been a Swedish commercial attaché 
in Buenos Aires for several years 


Arthur Lyman Williston (1868 1956), leader in 
the development of the “technical institute,” 
and originator of the term, who developed ex 
emplary technical institute curriculums as di 
rector of the department of science and tech 
nology of Pratt Institute and as principal of the 
Wentworth Institute, died Nov. 16, 1956. Born 
Cambridge Mass Oct ll, 1868 Parents 
Lyman Richards and Anne E. (Gale) Williston 
Education, BS Massachusetts Institute of 
Technology, 1889, and graduate work, M.I.1 
1890 Married Irene L.. Simmons, 1893 (died 
1924) Married 2nd, Mary deFP. Denny, 1925 
Received the James H McGraw Award in 
Technical Institute Education, 1952. Author 
of numerous articles and reports on industrial 
engineering and educational subjects, and of 
the book, “Beyond the Horizons of Science,”’ 
published 1044 Assoc-Mem ASME, 1896 
Mem. ASME, 1899, and president of the Boston 
Section. He established the Arthur’ L. Williston 
Medal and Award in 1954 to foster a spirit of 
civie service President, Vocational Education 
and Practical Arts Department, 1912-1914, and 
president, Science Department, 1918-1919, of 
the National Education Association; member of 
Council, 1900-1903 and 1904-1907, secretary, 
1907-1909, vice-president, 1909-1910, American 
Society for Engineering Education 


William Wraith (1872-1956), retired vice 
president of Andes Copper Mining, Green Can 
anea Copper, and Inspiration Consolidated 
Copper companies of New York, N. Y., died 
Oct. 10, 1956, at Long Beach, Calif Born 
Old Washington, Durhamshire, England, Nov 
23,~ 1872 Parents, Samuel and Mary Jane 
Wraith Education, ME, Michigan College of 
Mines, 1804 Naturalized U. S. citizen, Oct. 11, 
1910, at Butte, Mont Married Erma M. Davis, 
1897; son, William, Jr Mem. ASME, 1903 
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R-C blowers deliver 
clean air for processing 


In the modern Winston-Salem, North Carolina plant of this leading tobacco 
company, process air and vacuum are supplied to cigarette making machines 
from a central system utilizing Roots-Connersville blowers and vacuum pumps. 
As in a food plant, cleanliness is of utmost importance. The process air delivered 
by the R-C blowers is clean, dry, uncontaminated. Operating without internal 
friction, these blowers need no internal lubrication to maintain high efficiency. 
Only external bearings and gears require oil. Air is delivered free of oil vapors 
and moisture—as clean as it enters the blower. 

This is only one of the many performance-proved advantages of these famous 
blowers . . . and one of many reasons they are used to handle air or gas in hun- 
dreds of applications throughout industry. Experienced R-C engineering service 
for any product or process application is yours for the asking. For complete 
engineering data, write for Bulletin RB-154. 


ROOTS-CONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 
257 Michigan Ave., Connersville, Indiana. in Canada—629 Adelaide St., W., Toronto, Ont 
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R-C equipment 
purchased for 
this installation 


Two 10 x 15 Blowers 
each rated 975 scfm, 
14.7 psia inlet, 20 psia e 
discharge, 605 rpm, 36 ‘ 
Hp. Pe 


Three 10 x 18 Vacuum 
pumps each rated 735 
scfm with inlet at 18” 
Hg vacuum. 


Engineers — wnusual career opportu- 
nities await you at Roots-Connersville. 
Address your resume to Professional 
Employment Manager. 
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BALL BEARING YOKE SLEEVE 
Standard on larger sizes of 
ali 300, 400, and 600 psi 
Cast Steet Valves, it permits 
easy opening and closing of 
valve. 


LANTERN GLAND 
STUFFING BOX 

Furnished in valves when 
specified, it provides a 
cooling or test chamber, 


STEEL RING GASKET 


All 400 and 600 psi Valves are 
furnished with soft steel ring 
joint body-bonnet gasket fitted 
into accurately matched 
grooves. assuring a lasting, 
vapor-tight joint. 


THROUGH PORT 
GATE DESIGN 


Wedge lifts out of flow 
when vaive is full open, 
permits free, unobstructed 


flow. 
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RUST PROOF PACKING 


“Super-heat” tubri- 
cated and graphited, 
wire reinforced pack- 
ing is standard for 
Jenkins Cast Steel 
Val¥es. Special pack- 
ing for unusual serv- 


| ices, furnished as 


| required, 


for design features that deliver 
top-rated efficiency . . . lasting economy 


JENKINS 


CAST STEEL 


VALVES 


The details shown are only a few of the many design features 
developed by Jenkins valve specialists to make Jenkins Cast 
Steel Valves a match for the most punishing requirements of 
higher pressure, higher temperature services. 

You can get the required combination of casting alloys and 
seating metals for services up to 600 psi — 1000°F. With any 
valve specified, you get the plus of Jenkins extra value, — in per- 
formance, in lasting economy. 

Compare every feature, and you'll see why Jenkins Cast Steel 
Valves are first choice for so many systems planned for lowest 
operating cost. 


Gates 2” to 24” — Globes 2” to 10” — 

PATTERNS Angles 2” to 10” — Swing Checks 2” to 12”. 
Non-return, stop and check Globes and Angles, 4” to 10” 
Screwed, Flanged, or Weld Ends 

PRESSURES 150 Ib. — 300 Ib. — 400 Ib. — 600 Ib. 

PRESSURE Carbon Steel — 150 Ib. Valves 

CASTING Carbon Molybdenum Steel — 300, 400, 600 Ib. Valves 

ALLOYS Chromium Molybdenum Steel (when ordered) 

SEATING H Monel 

METALS 13% Chromium Stainless Steel 

{in various Carbon Molybdenum Steel, Stellite faced 

combinations) AISI Type 316 Stainless Steel 


GET THE JENKINS CAST STEEL VALVE CATALOG 


it describes all patterns, casting alloys, and seating 
combinations, with details of the extra value design 
and construction features. Gives pressure-temperature 
ratings, dimensions, and other technical data. Get a 
copy from your Jenkins Valve Distributor, or write: 
Jenkins Bros., 100 Park Ave., New York 17. 


JENKINS 


LOOK FOR THE JENKINS DIAMOND 


SOLD THROUGH PLUMBING-HEATING AND INDUSTRIAL DISTRIBUTORS 
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LATEST 


CATALOGS 


Solvent Resistant Grease 


Pennsylvania Refining Co., Cleveland 4, 
Ohio, announces a new type of grease made 
especially to overcome the problem of sol 
vents washing away pump lubricant 

The company’s new solvent resistant grease 
is said to be impervious to the washing ac 
tion of almost all petroleum and chlorinated 
solvents. The firm says it is not affected by 
gasoline, LP gas, fuel 

tric hlorethylene, per 


naphtha, kerosene, 
oils, coal tar solvent 
chlorethylene, and orthodichlorobenzene 

Another feature of the lubricant is that it 
consistency remains relatively unchanged in 
use and it may be pumped readily in a hand 
grease gun at extremely low temperatures, the 
company state 


Insulating Union 


Insulating forged steel unions, used to pre 
vent electrolytic corrosion due to flow of 
electric current along pipe lines, are now 
available from W-S Fittings Division, H. K 
Porter ( On, Inc Roselle, 

The unions are manufactured in 3000 |b 
class, sizes '/, to 3 in. in screw-end and soc 
Ket-we Ilding typ. 

The tailpiece, thread piece and nut are 
drop forged from carbon steel in accordance 
with ASTM material specification A-105 
Grade 2 The insulating sleeve separating 
the tail piece and nut 1 made of tabric 
reinforced phenolic resin. The gasket which 
eals the union joint, and which is in contact 
with the fluid in the pipe, is made of Teflon 
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Available literature or information may be secured by writing direct 


to the manufacturer. Please mention MECHANICAL ENGINEERING, 


Lapping Machine 

Production polishing accessories and equip 
ment are now available from Crane Packing 
Co., Dept. MXN, 6400 Oakton St., Morton 
Grove, lil., for conversion of the Model 24 
Lapmaster lapping machine into a_ high 
speed polishing unit. 

Tooling consists of a special lap plate and 
pneumatic lifts. Also added are sponge neo 
prene pads to the pressure plates, 4/0 polish 
ing paper discs and double sided sensitive 
tape for moundng the polishing paper to the 
lap plate. Conversion can be readily ac 
complished in the plant, the company state 

Using the 4/0 polishing paper, the ma 
chine IS espe tally recomme nded by the 
ompany for parts requiring low RMS fin 
ishes. It is said to assure a high production 
rate without generating heat to distort part 
Flatness 
bands. ‘Typical materials, together with 
finished polish readings are: Soft steel (1 
3-4 rms) and hard steel, staink teel and 


brass (to 2rm 


can generally be held under 3 light 


Fo obtain closer finish, as well as polishing 
parts such as carbon, glass filled Teflon, 
Bakelite and similar materials, an alloys 
polishing plate would generally be recom 
mended by the company 


Combustion System 

Dravo Corp., Pittsburgh 25, Pa. has en 
tered the municipal and industrial incinera 
tion field with the de velopme nt of an odor 
less, smokeless and continuous combustion 
ystem for dispo al of refuse material 

In a bulletin, No. 1506, the firm describe 
its “Continuous Flow” incinerator as a com 
pletely integrated unit, adaptable for in 
tallation on any site and in many existing 
tructure The unit includes receiving pit 
automatic refuse handling conveyor, travel 
ing grate stoker, a water-wall furnace, fans, 
wet.type ga crubber, residuc di charge 
convevor, ductwork, walkways, motor 


gauge and operating control 


Slinger-Ring Fan 

A new series of ten-bladed slinger-ring 
fans announced by ‘Torrington Mtg. Co., 
lorrington, Conn., is designed to save about 
one inch of axial depth in room air condition 
ers while matching air-flow performance of 
the commonly used six-bladed tan 

The company claims that unit cost can be 
lessened by the reduced unit de pth permitted 
A one-piece, five-bladed slinger 
ring series 1s also available 

Both the C13-10 ten-bladed series and the 
C13-5 five-bladed series have a slinger ring 
outer diameter of 14'/, in. and are as low as 
in. in axial depth. Several slinger ring 
positions are available, The blades and 


by this fan 


linger ring are aluminum; and the hub may 
be aluminum, steel, rubber-bushed, or rub 
Finishes are mill-finish on alu 


All fans 


ber bonded 
minum and zine plating on steel 
are statically balanced 


Hermetically Sealed Switch 


Haydon Switch, Inc. Waterbury, Conn., 
announces a new hermetically sealed potted 
witch complete with actuator Primarily 
for use on aircratt and missile applications, 
this hermetically sealed switch will operate 
inder the most trying environmental ex 
treme , the company claim 

threaded actuator plunger wuide lee ve 
permits mounting the switch actuator but 
ton flush or extended any distance from the 
mounting board up to in Phe switch 
hermetically sealed, filled with dry, inert ga 
and is moisture and dustproof 

Switch No. 9129, mounted on actuator, 
ha «in. overtravel with '/, in. pretravel 
along the plunger. Switches tested have 
passed the 50G shock MIL specification, 
the firm state Phe actuator button is com 
pounded from 
flex satisfactorily at W to +245 bk I he 


witch is bonded to the switchcover and will 


pecial elastomers that will 


withstand 100 psi pressure differential inside 


to outside without rupture or leak 
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Four-Cycle Engine 

4 A completely new 7 hp enuine is being 
ay added to the line of Briggs & Stratton Corp., 
Milwaukee, Wi 


manutacturers of single 


t cylinder, 4-cycle gasoline engine 
The new Model 19 series engine has a 
3.in. bore and 2°/, in. stroke with a piston 
displacement of 18.56 cu in. It develops 7 
hp at 3600 rpm. 


The cylinder and crankcase are made of 
» close-grained cylinder iron, while the base, 
4 cylinder head, bearing supports, piston and 
connecting rod are made of aluminum alloy. 

The weight of the unit is 78 lb. The car 
buretor is a concentric-float type designed to 
e e meet the special requirements of industrial 
Controlling Time engines. The governor is an adjustable, 
mechanical type, fully enclosed, running in 

oil. Lubrication is provided by a simple, 


Ignition is provided by the firm’s patented 


Photographer Bernard Hoffman uses a tiny droplet of water, forming and 
falling, to illustrate time sequence 


Even in simple hydrodynamic situations like the one pic- nee ta 

Magnematic ignition system. This ignition 
tured above, time sequence is measured in micro-seconds, system is designed to provide a spark tailored 
More often than not, other factors—such as pressure, vol- to meet the engine’s requirements. The 
ume and flow—all tend to complicate fluid time control. breaker points, condenser, radio shielded 
That’s where the engineering leadership of S. Morgan top switch and ground wire terminal are 


Smith can help you most. mounted in a box on the outside of the crank 
case where it is easily acce ible tor servic ing 


SMS Rotovalves, for example, will give you the closest The spark plug is size 14 mm. 

control of closing time ... @8 quick as one second or as The new model is also available in other 
slow as needed, Their fast initial shut-off limits reversal types incorporating the following features 
of flow, and closure is positive and drop-tight. Rotovalves crankshaft mounted in two shielded ball bear 
are easier to operate, requiring less power for mechanical ings: direct mounting crankcase, machin 


faced and tapped with crankshatt mounted 
in two shielded ball bearing 6 to 1 gear 
reduction; engine equipped with manually 


or electrical operation, and their full line opening means 
less head loss and lower pumping costs, 


SMS offers you a complete line of standard Rotovalves, operated clutch. 

Ball Valves and R-S Butterfly Valves, as well as special Available as special equipment is a rotating 

application engineering help. To obtain full information, blower screen to keep cuttings and foreign 
material out of the engine cooling system 


call our nearest representative, or write S. Morgan Smith 


( ‘r spe includes ¢ ele 
Company, York, Penna. Ither special equipment includes an electric 


tarter-generator unit, a starting crank, re 
mote governor and throttle controls, fuel 
pump, automatic choke and ignition shield 


ing. 
[he firm has also redesigned its Model 23 


engine to develop 9 hp at 3600 rpm in tead 
of 8.4 hp as previously rated. This engine 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 72 
is known as Model 23A and is available in 
Rotovaives ¢ Ball Vaives «+ R-S Butterfly Vaives + Free-Discharge the various types and special equipment as 
Vaives « Liquid Heaters *« Pumps «+ Hydraulic Turbines & Accessories is the new Model 19. 
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Moly Lubricants 


Molyglyde, a line of molybdenum disulfide 


compounds specifically designed to help solve 


industry’s tough lubrication problems, i 


announced by Van Guard Solid Lubricants, 


Inc 9 531 73rd New York N.Y. 
Fach product 1s developed with the needs 

of a particular industry in mind, though its 

applications are not limited to one field, the 


company reports. An example is Moly 
glyde No. 256-V, incorporating moly in a 
volatile base. Applied in the same manner 


as a light viscosity lubricant, the moly ji 
conveyed to points to be protected where it 
volatizes, leaving the moly to function as a 
dry lubricant. Originally developed for use 
in the food and textile industries, where con 
tamination is a vital factor, it has infinite ap 
plications in the metalworking field, the 
firm states. 

Molyglyde No. 156-P is a multi-duty lu 
bricant designed for general use (where heat 
above 300 F is not a factor) in maintaining 
capital equipment, materials handling and 
trucking machinery (fifth wheel of trailers, 
hackle bolts, leaf springs). Other applica 
trons in plant operations, Maintenance and 
end products are also possible with thi 
lubricant, the company say 


Brush Cleaning Unit 

Enterprise Machine Co., Box 112, New 
Castle, Del., announces the Brush Flush, a 
double filtering tank unit for parts cleaning, 
designed for use in automotive and aviation 
repair shops, factories, machine shops and 
printing shops. 

The main tank dimensions are 20 
20 4 in. Capacity is 2 to 3 gal. The 
unit has a '/o hp motor and operates on 115 


v, 60 cycle a-c. 


Chain Conveyor 


Announcement of a newly developed 
corner, adjustable to 180 deg turn on as small 
as a 5 in. radius, for horizontal turns and 
vertical turns to 128 deg has been made by 
Chain-O-Flex Corp., 3334 Lincoln Ave., 
Franklin Park, Il 

Through the adaptation of these corners a 
conveyor can be adapted to almost any floor 
pace or processing requirement, the firm 
tates. Adjustments of corners can be made 
on the job 

The corners are used in conjunction with 
the company’s continuous conveyor-A-serie 
which consists of link chain moving in steel 
tubes. Standardization of drives offers three 
izes. Drive units are available with single 
peed or three to one infimte variable speed 
adjustment. 

Systems up to approximately 350 ft and 
loads up to 30 Ibs per ft are practical with 
one drive, the firm say Conveyor hook 
may be spaced as close as 6 in. center 
Top and bottom vertical turns and horizon 
tal turns, track clamps and chains are avail 


able 
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BRANCH 


WELDOLETS 


THREDOLETS 


SOCKOLETS 


PENNSYLVANIA DIVISION 


Are 

you 

effecting 

this econ- 

omy for your 

company? Neat 

and uniform ap- 

pearance is evident 

in code constructed 

weldolet headers in this 

crude oil pipeline termi- 

nal. The money saved is in 

the bank and does not appear 

in this picture. If you are not 
using the weldolet method of cut- 
ting piping costs, write today for 
information. 


SOLD THROUGH LEADING DISTRIBUTORS 


BONNEY FORGE &2 TOOL WORKS 


ALLENTOWN, PA. 


Dept. E 
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AND PROVEN ECONOMY 


/ SINTERED 
POWDERED METAL 


/, BEARINGS and PARTS 


The newest facilities for the 
production of bearings and parts 
made of Sintered Powdered Metal 
and Cast Bronze Alloys are offered to 
designer, engineer and machinery 
manufacturer by The Bunting 

Brass and Bronze Company. 


Bunting resources, 
reputation and responsibility 
together with a complete 
new plant and modern 
uipment provide Sintered 
Metal products 
at a high point of quality 
and precision. 


Bunting Engineering is 
available without cost or 
obligation to all. Write 
for new Bunting 

engineering Hand Book. 
24 pages packed with new 
technical data on 
powdered metal products 
manufacture 
application. 


Sintered Plain and Flange Bearings, Solid and Tubular Bars and 
Thrust Bearings, Cast Bronze Plain Bearings and Bars are avail- 
able from stock in a wide range of sizes. Quotations for special 
bearings or special parts will be sent promptly on receipt of prints. 


unting 


BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
OF CAST BRONZE AND POWDERED METAL 


The Bunting Brass ond Bronze Company + Teledo 1, Ohio + Branches in Principal Citie*® 


46 - Fepruary, 1957 


NEW EQUIPMENT 
KEEP. 


BUSINESS NOTES 
INFORMED 


LATEST CATALOGS 


PVC Ball Valves 


Jamesbury Corp. Worcester, Mass. in 
troduces an all PVC valve in its “Double 
Seal”’ ball valve design. 

The new valve, according to the company, 
combines an outstanding design principle 
with a new material for handling corrosive 
and other difficult fluids. Sturdy construc 
tion permits use in many plastic or metal 
piping systems for either vacuum or pressure 
service, the firm states. 

Full flow, quarterturn shut-off, with 
thousands of leaktight cycles and no main 
tenance are outstanding features claimed by 
the company. Valve seats are said to be 
easily replaceable. Rating is 150 psi at am 
bient temperatures and 50 psi at 130 F 

Sizes '/, to 2 in. in screwed ends are avail 
able from distributors stocks. Flanged and 
weld ends will follow, the firm says. 

Three and 4-in. sizes will be available 
shortly in flange and weld ends. 


2-Pen-2-Zone Recorder 


A new two-pen-two-zone recording instru 
ment, for comparative Measurement, 1s now 
included in the model 6700 line of recording 
controlling instruments manufactured by 
Weston Electrical Instrument Corp., Newark 
12, N. J., a subsidiary of Daystrom, Inc. 

The Model 6791 Type 1 recorder is housed 
in a case measuring 174/, in. wide to fit stand 
ard relay racks. It employs two electronic 
amplifiers of special plug-in type and two sep 
arate measuring circuits with replaceable 
range standards for quick range change on 
either one or both zones as desired. 

Alarm switches are available for each zone 
Slidewires are interchangeable, and totally 
enclosed. Chart speeds, available from 1 in. 
per hour to Lin. per minute 

The unit is available with semi-automatic 
or fully automatic standardization on po 
tentiometer, and is supplied in a dust and 
fume resistant case for universal mounting. 


Continued on Page 44 
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You, an engineer, are not looking for a job: you're looking for a future... where recognition 
comes fast and growth in responsibility follows ... where the future belongs to engineers like 
yourself. You’ll find such a future at Chemstrand. 

Already a leader in the dynamic, expanding field of synthetic fibers, Chemstrand is small 
enough to offer ‘‘ground floor’ advantages; large enough to insure your future. 

Chemstrand is in the South, the land of the future, where pleasant suburban living, 
year-’round golf and good fishing are more than just wishes. So, work for the future, live for 


the future —— plan your future with Chemstrand! 


WRITE TODAY openings 


available at plants in Pensacola, Florida, and 
| Decatur, Alabama. 


TECHNICAL PERSONNEL MANAGER, Dept. ME-12 
The Chemstrand Corporation 

Decatur, Alabama 

Gentlemen 

It is my understanding that you need for immediate 
employment graduate engineers in various fields, 
particularly chemical, mechanical, industrial 

textile and instrument engineering 


I am a graduate engineer 
Please send me information concerning the ground floor 
opportunities at Chemstrand 


City ZONE STATE 


THE CHEMSTRAND CORPORATION, DECATUR, ALABAMA 


TOMORROW'S BIG DECISIONS WILL BE MADE men who act today... 
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mCHEMSTRAND 


ENGINEERS: €Crectronic & Mechanical 
PHYSICISTS 


Positions also avarlable at 


Finer climate & living... 
yours at MELPAR 


Melpar is advantageously located in a residential suburb 
in Fairfax County, Virginia, 10 miles from Washington, D. C. 
Attractive new homes and apartments are within a few 
minutes traffie-free drive of our Laboratories. Modern shop- 
ping centers make trips to the city unnecessary except for 
enjoyment of its many cultural and recreational offerings. 

Regardless of whether you choose suburban, country or 
city living, you'll enjoy our proximity to mountains, beaches, 
and other recreational and scenic attractions. Our climate 
is pleasant with its short winters, beautiful spring and fall 
seasons, and its average summer temperature of only 77°. 
Outdoor living is enjoyed 215 days of the year. 

The Laboratory's “‘climate”’ is ideal, too. Our project group 
basis of organization enables you to participate in complete 
engineering problems and gain diversified experience. The 
range and complexity of our projects assure you of assign- 
ments which will stimulate your creative and analytical 
talents. 

Qualified applicants may visit the area as our guests to 
inspect Melpar. 


We Are Engaged in The Foliowing Fieids: 

Flight Simulators. Radar and Countermeasures. Network Theory. Systems 
Evaluation. Microwave Techniques. Analog & Digital Computers. Mag- 
netic Tape Handling. UHF, VHF, or SHF Receivers. Packaging Electronic 
Equipment. Pulse Circuitry. Microwave Filters. Servomechanisms. Sub- 
minaturization. Electro-Mechanical Design. Small Mechanisms. Quality 
Control & Test Engineering. Field Engineering Antenna Design. 


For detailed information on Melpar and living in the Washington, D.C. area 
Write: TECHNICAL PERSONNEL REPRESENTATIVE 


MELPAR /ncor porated 


A Subsidiary of Westinghouse Air Brake Company 
3625 Arlington Boulevard, Falls Church, Virginia 
10 Miles from Washington, D. C 


sur laboratories located in Watertown and Boston, Massachusetts 


Frepruary, 1957 


NEW EQUIPMENT 
BUSINESS NOTES 
LATEST CATALOGS 


INFORMED 


Directional Valve 


A new directional valve said to afford in 
stant switch-over from automatic to manual 
control of diaphragm-operated valves, cylin 
ders and similar devices, is announced by 
Valvair Corp., 454 Morgan Ave., Akron, 
Ohio. 

The valve, installed as a tee in the inlet 
lines, permits manual take-over from auto- 
matic control, or control from two different 
sources, whenever desired, the company 
states. It also can be used to prevent inter- 
mixing of supply when two gases or liquids 
are being delivered alternately to a tank or 
container. Completely automatic in opera 
tion, the directional valve can be substituted 
for a dual top valve, the manufacturer says. 

The valve consists of a captive Hycar ball 
which shuttles between two seats in the Navy 
M bronze valve body. When pressure is ap 
plied to one port, the ball shifts to, and seals, 
the opposite port. 

Suitable for use with air, oil, water or me 
dia compatible with Hycar and bronze, the 
directional valve is available with '/, and */. 
NPT ports. Net open area between seat and 
ball is equal to transverse area of #/, standard 
pipe. 


Roller Chain Sprockets 


Morse Chain Co., Ithaca, N. Y., is now 
manufacturing a stock line of double strand 
roller chain sprockets for American Standard 
chain in pitches '/2, ®/s, */¢ and 1 in., using 
the taper lock hub and bushing principles. 

According to the company, using taper lock 
on these greater capacity drives provides the 
equivalent of a desirable interference fit on 
all shafts regardless if they are undersized by 
machining, special finishes or standard mill 
tolerances. 


Snap-Acting Thermostat 


Metal and Controls Corp., Spencer Ther 
mostat Div., Attleboro, Mass., announces the 
Klixon C6786 Thermostat, a snap-acting disc 
type temperature control designed for aircraft 
controls, electronic circuits and compo 
nents, servo mechanisms, gyroscopes, aerial 
cameras, guided missiles, gun mounts, or 
where high shock and vibration resistance 1s 
required. 

The snap-acting disc thermal element and 
fine silver electrical contacts are enclosed with 
a stainless steel cup tor full protection, the 
firm states. The base assembly is available 
in phenolic or silicone construction, Accurate 
operating temperatures range from —20 to 
400 F. Temperature settings are factory 
pre-set, either standard range or special, as 
required by the application. 

According to the company, miniature size 
makes the C6786 particularly suitable where 
pace and weight accommodations are lim 
ited. Terminals are solder type. Perform 
ance characteristics include electrical ratings 
of 2 amperes, resistive, 115 VAC or 5 am- 
peres, resistive, 30 VAC/VDC, Weight is 2.5 
grams. 


MecHANICAL ENGINEERING 


| 


KEEP NEW EQUIPMEN 


BUSINESS NOTE 


INFORMED 


High Temperature Oil 

Keystone Lubricating Co., 3100 N. 21st 
St., Philadelphia, Pa., announces a spe 
cialized lubricant, No. 49 Light, that resists 
oxidation, sludging and breakdown. 

While the oil was developed primarily for 
air compressor use, the company says its low 
carbon content and anti-gumming features 
make it a superior lubricant for such ap 
plications as ring bearings in electric motors, 
multiplate friction clutche ° pla ti molding 
heat transfer systems, drying oven conveyor 
chains, and textile tenter frames 


Gear Classifier 

An automatic, probe-type, monitoring sy 
tem for che« king the root diame ters of exter 
nal splines or keyways on drum type parts 
has been added to the 3-way gear classifier 
line developed and built by Michigan Tool 
Co., 7171 E. MeNichol Rd., Detroit a 
Mic h. 

The new unit uses a gaging action based on 
“point contact” of individual probes. These 
pre-set probes, by means of a controlled in 
dexing, will check any or all root diameters of 
a part on a 100 per cent basis, the company 

tate 

Oversize, undersize, and correct-size splines 
or keyways produced on hobbe rs, shaper > 
shavers, or Shear-Speed machines are gaged 
automatically using the root diameter as a 
reference base. According to the company, 
a two-point contact system—a lower sta 
tionary probe and an upper “floating” 
probe—-measures 100 per cent of production 
from a single machine or a bank of machines 
Both a visual and electrical check of produc 
tion accuracy is provided within the specified 
tolerances of the spline root diameter. 

In operation, parts enter the classifier 
from the right side and move down an in 
clined ramp to a stop position, then are in 
dexed as necessary and measured in the 
probe-sizing operation. Parts with root 
diameters within specified tolerances con 
tinue through the classifier to the next opera 
tion. Any oversize or undersize parts are 
automatically shunted aside and collected 

eparately for salvage or s« rap 

A cam and lever mechanism controls and 
times the probe movement as well as the es 
capement action that feeds parts to the prob- 
ing station at a pre-determined rate. It also 
locates the part positively in relation to the 
ipper and lower probe A low peed, frac 
tional-hp gearmotor drives the mechanism at 
a pre de termine d peed fixe d by the produc 
tion rate, and cam-controlled linkage pro 
vides the desired inspection indexing. Vari- 
able limit switches actuate the shunting 
function. 

All operating parts are lubricated from a 

ingle central source. Adjustable feature 

of the gaging and feeding functions allow the 
equipment to accommodate variations in 
part size at different rates of production, the 


firm state 
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Arrows indicate remotely controlled “UtiliVue” Cameras 
that SEE experimental nuclear reactor cores. 


“UtiliVue’’ pedestal enables camera to 
be rotated 320° and tilted 90° by remote 
control from console. Zoom lens (also 
ontrove console obje 
“UtiliVue” Monitor is built into control console in 
separate control room where experimental nuclear — from camera. 

reactor cores can be WATCHED in perfect safety 


The “UtiliVue” is invaluable whenever there is the need for 
actually SEEING what is happening where it is impossible or 
impractical for the human eye to watch directly. There are 
installations of Diamond Industrial TV that have been in con- 
tinuous operation since 1946. For further information, get in 
touch with your Graybar Distributor or use the coupon below, 


7406 

| DIAMOND POWER SPECIALTY CORP. ' 

FIRST IN INDUSTRIAL TELEVISION 

ELECTRONICS DEPT., P.O. BOX 57E 

| LANCASTER, OHIO : 

: Please send me without obligation a copy of new bulletin & 

4 showing how Diamond Industrial (Wired) Television will help | 

me reduce costs, improve quality, increase sales and aid safety. 4 

Company - 86 

| 
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> Great engineering advances are 
now taking place in America, 
and The Garrett Corporation is 
playing a vital part in making 
them possible. 

Reason for our important role 
is the forward looking approach 
of our engineers, who develop 
new solutions for industry as 
needed. If stimulating assign- 
ments and recognition are what 
you're looking for, you'll enjoy 
working with us. And if you like 
pleasant living, too, our plants 
are located in the most desirable 
areas in America. 

All modern U.S. and many 


OIVISIONS 


AIRESEARCH MANUFACTURING, LOS ANGELES * AIRESEARCH MANUFACTURING, PHOENIX 


Six inch long compressor- 
turbine assembly in a midget 
Aikesearch air expansion 
refrigeration unit which 
— at 100,000 r.p.m., can 
drop temperature more than 
600° in a second, 


foreign aircraft are Garrett 
equipped. We have pioneered 
such fields as refrigeration 
systems, pneumatic valves and 
controls, temperature controls, 
cabin air compressors, turbine 
motors, gas turbine engines, 
cabin pressure controls, heat 
transfer equipment, electro- 
mechanical equipment, elec- 
tronic computers and controls. 
We are seeking engineers in 
all categories to help us advance 
our knowledge in these and other 
fields. Send resume of your edu- 
cation and experience today to: 


Mr. G. D. Bradley 


966! S. SEPULVEOA BLVD... LOS ANGELES 46, CALIFORNIA 


AIRESEARCH INDUSTRIAL * REX * AERO ENGINEERING 
AIRBUPPLY * AIR CRUISERS * AIRESEARCH AVIATION SERVICE 


50 - Fepruary, 1957 


NEW EQUIPMENT 
BUSINESS NOTE 


Quick Disconnect 

A new high pressure quick disconnect is 
announced by Hydromatics, Inc., Cedar 
Grove, N. J. 

It is described by the company as being the 
only unit available that can be used to dis 
connect safely and quickly a pressurized line, 
with pressures up to 3000 psi. With the 
handle in the upright position, an integral 
floating ball-seat valve is fully open. 

To disconnect the line, the handle is ro- 
tated 9) deg down. During this movement, 
the valve closes and simultaneously, the 
pressure downstream from the valve seal is 
automatically bled out to allow the line to 
be separated without any danger, the firm 
explains. 

The fitting at the downstream end cannot 
be removed while the valve is in the open 
position. The valve cannot be put into the 
open position with the downstream fitting 
disengaged. 


Flexible Coupling 


A radially removable flexible coupling 
which provides a simple means of disconnect 
ing two units without axial movement of the 
shafts has been developed by the Lovejoy 
Flexible Coupling Co., 4886 W. Lake Sr., 
Chicago 44, IIL. 

Designated Type RRL, the coupling is 
said to simplify maintenance and to be ideal 
for applications where driven equipment such 
as a pump must be disconnected while the 
driving unit continues to operate. All that is 
necessary in such cases is to disassemble the 
coupling itself. 

Horsepower ratings range from 7.5 to 40 
at 1800 rpm. Maximum bores range from 
to 2'/, in. with maximum OD’s from 
2*/ig to Sin. Maximum overall length runs 
from 6'/, to 7®/, in. 


Stepping Synchro 

Development of a precision stepping syn 
chro has been announced by G. M. Giannini 
& Co., Inc., 918 FE. Green St., Pasadena 1, 
Calif. 

Utilizing an electro-mechanical positioner 
to drive the rotor of a differential synchro in 
fixed increments of one degree, these instru 
ments produce an a-c output that is synchro 
nous with rotor position, the company states. 
Rotation of the mechanism is unlimited in 
both directions, and is operated by an elec 
trical input pulse at any speed up to 60 deg. 
per sec. 

Model 89161A-1 stepping synchros have 
integrated into their design the firm's Roto 
stepper. The shaft output of the Rotostep 
per is adapted to position accurately the ro 
tor of the precision differential synchro. 

According to the company, the stepping 
synchro will fit applications such as found in 
complex directional or guidance systems 
where the need exists for servo actuation in 
precise increments of rotation. 
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Close Coupled Pump 


A new electrically driven close coupled 
pump being introduced by Barnes Mtg. Co., 
Mansfield, Ohio, as an addition to its self 
priming centrifugal pump line It was de 
veloped to augment the firm's established 
series of lightweight pumps designed tor 
portable use or permanent pit installation 

The new pump, designated as close 
couple d Model IMAE, is direct-connected to 
a '/; hp motor, 115 volt, 60 cycle, split-phase 
type delivering 3450 rpm. Pump di 
charges 1440 gph at 24-ft head. Official 
of the company claim its extra power and 
high performance combine to produce either 
exceptionally large capacity or extra pressure 
if demanded. A balanced angle grip on top 
is designed to make the pump easy to carry, 
ideal for many emergency purposes and con 


venient standby use 


Feed-Water Regulator 


4 balanced flow type P teed-water regula 
tor for high-duty steam generators, is an 
nounced by Copes-Vulcan Div., Blaw-Knox 
Co., Erie, Pa. The unit is designed to 
match feed-water input to steam output, re 
gardless of load conditions. 

According to the company, the regulator 
also holds drum level within close limits, d 
pite change in load or teed water pressure 
Control is modulated by three influence 
drum-water level, feed-water flow and steam 
flow. 

The two flow influences are obtained from 
primary elements of fiowmeters. Each act 


on a force-balance transmitter which send 
an air impulse to a balancing (combining 
relay. The transmitters can be mounted 
without regard to each other because they 
are not mechanically linked in any way 
Drum-level impulse to the balancing relay i 
ent out by a pressure-compen ated pilot op 
erated by an inclined special-alloy thermo 
tatic tube 

A simple slider adjustment on each trans 
mitter permits modifying the output range to 
give a rising, lowering or practically constant 
drum water level characteristic The bal 
ancing relay permits either bias adjustment 
or 1 to | combining of the three control 
influence. 

The system can be equipped with either 
diaphragm or piston operated control valve 
having rectangular, characteristic-V, sleeve 
or bevel-seated ports to match plant operat 


ing condition The company says almost 
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SHENANGO 
CENTRIFUGAL 
CASTINGS centrifugally cast by Shenango. 


Centrifugal action forces all gas and 


NO ROOM FOR TROUBLE... 


because all these parts have been 


impurities from the molten metal. 
Defects that ordinarily show up in 
machining or service are elimi- 
nated, Next time you need liners, 
sleeves, rings, rolls, bearings, bush 
ings, or any annular or symmetrical 
part, rough or precision finished, 
contact: Centrifugally Cast Products 
Division, The Shenango Furnace 
Company, Dover, Ohio 


CENTRIFUGAL 
CASTINGS 


COPPER, TIN, LEAD, ZINC BRONZES ALUMINUM AND MANGANESE BRONZES 
MONEL METAL + WNI-RESIST MEEHANITE’ METAL + ALLOY IRONS 
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MECHANICAL ENGINEERS 


the ab 
sorbing challenge of the rocket propulsion 


Stimulation, status, security 


field, the rewards of professional recogni 
tion, the stability of a firmly established 
Organization...are yours at Aerojet- 
General 


@ Design and development of pumps, 
valves, control and propellant systems 
for new liquid propellant rocket 


engines. 


@ Design and testing of a variety of thrust 


chambers, turbines, injection systems, 


and servomechanisms. 


Write. Director of Scientific and Engineering 
Personnel, Box 2968B, Azusa, Calif. or Box 
1947BB, Sacramento, Calif 


NUCLEAR ENGINEERS 
and 
PHYSICISTS 


For Reactor Design 


Contribute to conceptual and preliminary 


design for advanced reactor applications, 


supervise fabrication of major components 


and be cognizant of reactor assembly. 


Write: Director of Scientific and Engineering 
Personnel, Box 296BB, Azusa, Calif 


CORPORATION 


A Subsrdiory of PLANTS AT 
The General Tire AND NEAR SACRAMENTO, 
Rubber Company CALIFORNTA 
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any desired opening or closing force can be 
provided. Ports have flow areas exactly 
suited for specified flow and pressure condi 
tions. 

The auto-manual control station permits 
remote manual control of the feed valve. 
Having no ‘“‘seal’’ position, transfer from 
manual to automatic and vice versa is said 
to be fast and bumpless. 


2-Plane Accelerometer 


Development of a small, light weight, po 
tentiometer.ty pe accelerometer which meas 
ures lateral accelerations in two mutually 
perpendicular planes has been announced 
by Genisco, Inc., 2233 Federal Ave., Los 
Angeles 64, Calif. 

The new instrument, designated as model 
GDM, is said to be suited for aircraft and 


missile instrumentation requirements. The 
instrument will operate satisfac torily at tem 
peratures between 10 F and +180 F. 


Rugged construction enables the unit to 
withstand mechanical and thermal shock 
encountered in supersonic flight, the firm 
states, 

The design incorporates two linear poten 
tiometers internally mounted at right angles. 
Balanced range units are available in ranges 
from +2 Gs and + 30 Gs inclusive. Un 
balanced range instruments can also be sup 
plied, the company says. 

Damping of the GDM is accomplished by 
the use of a silicone oil. Frequency re 
sponse 1s characterized by a very close ap 
proximation to a second-order first-degree 
system. Change in damping with change in 
temperature is minimized by internal me 
chanical compensation. 

The GDM weighs 
ounces, and measures 57/s in. 
overall, including mounting flanges. It is 
encapsulated within a hermetically sealed 
case to provide complete isolation from ex 


approximately 14 


ternal environmental contaminants. Either a 
miniature Cannon receptacle or hermetically 
ealed glass header can be supplied. 


It sets forth the proper approach in obtaining professional engineering services, in establishing 
the fundamental structure in engineering agreements, and in setting up conditions 
applicable to the conduct of engineering assignments under various types of agreements. 


CONTENTS Engineer-Client Relationship 
tion or Testing, Design Projects) 
Patents 


Projects Reuse of Plans 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


29 W. 39 St. 


1956 MANUAL OF CONSULTING PRACTICE 
FOR MECHANICAL ENGINEERS 
A Guide for Consulting Engineers and Their Clients 


Selection 
na@ineering Services (Advisory, Appraisals, Management, Production, Inspec 
Contracts for Services 
Charaes (Annual Retainer Fees, Per Diem, Retainer Plus Per Diem, Lump-Sum, 

Cost Plus «a Fee. Percentage of Cost of Work, Repetitive Work, Mechanical 20% Discount 
Equipment of Buildings Principles of Settlement for Delayed or Terminated to 
Conhdentiel Data 


~ 


Fluidization Units 


Custom-made fluidization units to meet 


individual customer requirements have been 
announced by the American Agile Corp., 
Box 168, Bedford, Ohio. 

According to the company, the new unit 
provide the largest facilities yet available for 
the fluidization (dip coating) of irregularly 
haped targets with polyethylene, nylon and 
fluorcarbons. 

Custom-made fluidizers are available in 
quare, cylindrical and rectangular shapes, 
and in sizes from 15 in. in diameter, and 6 ft 
deep in the powder bed, to those measuring 
4 4 & 4 ft and 40 in. deep in the powder 
bed. 

The side walls, in one piece are detachable 
by releasing the latch clips at the base of the 
fluidizer to allow access to the special design 
porous filter plates on which the finely 
divided powder resins rest. 
troduced through the air inlet, makes the 
powders fluid for coating. The cover 1 
used to keep out foreign partic le when the 


Air volume in 


unit is notin use. 
Continued on Page 54 


of the Engineer on Merit Basis 


Basis for Making $1.50 


Members 


Canons of Ethics 


N. Y. 18, N. Y. 
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er-Rammah’s self-moving egg 


Join two flat pans; fill with an incendiary mixture; add 

a tail; propel by two large rockets. In A.D. 1280, 

Arabia's Hassan er-Rammah, gazing centuries ahead, 
proposed this ovoid in his ‘The Book of Fighting on Horseback 
and with War Engines."’ 


Tollay, rocket-powered ordnance is foremost in American 
defense...and Aerojet-General Corporation is foremost 
in rocket power. Aerojet's solid-propellant rockets are 
used on the Sparrow and Regulus and on the 

newest, most advanced American missiles. 


CORPORATION 
A Subsidiary of AZUSA, CALIFORNIA 
The General Tire & Rubber Company SACRAMENTO, CALIFORNIA 


We invite you—the engineer, the scientist—to participate at Aerojet in 
the creation of tomorrow's realities from yesterday's dreams. 
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Big Music from this 2’ x 2’ Martin fuel bundle, te the tune of 2,000 


kilowatts for 18 months in a power system designed for transport 


by air... Packaged power, now under development at Martin, offers 


immense futures in the big parade of progress to undeveloped fron- 


tiers... Also Martin nuclear activities now rapidly expanding as a 


result of a major development contract in the field of aircraft nuclear 


propulsion... There are many excellent opportunities for engineers, 


with or without previous nuclear experience. Contact J. J. Holley, 


Dept. ME-2, The Martin Company, Baltimore 3, Maryland. 


24 FEU Pa 


Sea & 


/ 
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Deflection Hangers 

A line of steel spring Vibro-Hangers, for 
suspending disturbance-generating equip- 
ment and piping systems, said to provide 
maximum freedom from vibration transmis- 
sion has been developed by The Korfund Co., 
Inc., 48-35N 32nd Place, Long Island City 
1,N.Y. 

The hangers utilize a helical steel spring as 
the high-deflection, high-efficiency vibration 
isolating medium. According to the com- 
pany, the springs, made from top quality oil- 
tempered, carbon and alloy steels, will with- 
stand high temperatures without permanent 
set, and low temperatures without losing 
their resilience. 

The isolation units provide the greatest 
deflections and load capacities now com- 
mercially available, the company claims, and 
therefore constitute the optimum in elim- 
inating transmission of vibration and noise 
where very low frequency disturbances are 
present, where extremes of temperature 
are encountered, or where the equipment is 
installed in critical locations. For less ex- 
acting requirements, rubber-in-shear isola 
tion units are supplied. 

Che spring isolation units are supplied in a 
box-type housing as the Type VB, in a U- 
bracket housing as the Tvpe VH, or without 
any housing as the Type VU. Effective 
load range from 50 to 3860 |b. 


All-Electric Actuator 


An all-electric actuator ts a recent develop 
ment of Conoflow Corp., 2100 Arch St., 
Philadelphia 3, Pa. 

The series D actuator is a proportional 
positioning device for use in conjunction 
with modern electronic control systems. An 
unprecedented feature, according to the com 
pany, is that it requires no intermediate pneu 
matic or hydraulic operating fluids. The unit 
is said to combine the desirable features of 
an all-electric system with the mechanical 
simplicity and ruggedness of commercial 
pneumatic actuators. 

The firm says the new model is suitable for 
immediate application on valves and other 
processing equipment, including ingle 
seated and double-ported control valves, but 
terfly valves, proportioning pumps, mechani 
cal and electrical speed controllers. The ac 
tuator is also said to be applicable for many 
complete all-electric systems where other 
modes of control have not proved practical 
These include, the company says, automatic 
control involving transmission of signals over 
long distances, such as encountered in tank 
farms and pipe line services; and use in toxic 
atmospheres, or in areas where extremely 
low ambient temperatures are present. 

The actuator has a stroke length of '/, to 2 
in. with a stem speed of 4 in. per minute at 
the maximum rated output of 500 |b of 
thrust. Complete assembly of motor and 
yoke stands 25 in. high and weighs less than 
35 Ib. It can be mounted in any position 
and is not affected by normal vibration. 
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Control-Panel Fabrication 


Time and effort required for installation of 
additional instruments on control-panels i 
said to have been greatly reduced through 
introduction of a new panel board material by 
Panellit, Inc., 7401 N. Hamlin Ave., Skokie 
Il) 


The new panel material is '/,, in. sheet for 
mica bonded to either side of '/, in, aluminum 
plate. This formica-aluminum lamination is 
now offered in addition to painted '/, in 
steel plate for coordinated control panels 
fabricated by the manufacturer. It is 
available for all control room panel applica 
tions, including conventional large case, 
conventional large case graphic, and minia 
ture graphic pane | 

The company says ease of reworking this 
new material permits reduction of the time, 
effort and cost of panel revisions in the field 
At the same time, the smooth, durable 
formica facing offers enhanced panel appear 
ance and high-resistance to scratching and 
denting. An additional major advantage 
results from a sharp reduction of panel mate 
rial weight, reducing shipping and handling 
charges. 

The firm says the use of formica on 
aluminum material for control panels has 
proved highly feasible because of near 
equality in the components’ coefficient of ex 
pansion. This is a factor that tormerly 
thwarted efforts to bond formica to steel 
successfully for simijar applications 


Arc Furnace Controls 


A regulator for electrode control of large 
electric arc furnaces has been developed by 


Westinghouse Electric Corp., Box 2278, 


Pittsburgh 30, Pa. The unit is said to be 
capable of driving the electrodes at speeds 
and responses up to the limit that the drive 
motor can stand. The regulator's high per 
formance 1s a result of a new application ot 
magnetic amplifiers, the company explain 


the 


Commutating ability of the motor 
ceiling that limit the elec trode pec d and re 
sponse that can be furnished by the control 
To make sure that the drive motor does not 
unduly limit the new magnetic amplifier 
control, low-inertia steel.mill motors, specifi 
cally designed to commutate heavy arma 
ture currents, are used 

The regulator for each electrode uses a re 
versing magnetic amplifier to control a mo 
tor-generator set. Signals of are voltage 
and arc current are compared by the regula 
tor. Magnitude and direction of the output 
depends on which ot the signals is the stronger, 
and on the ratio of the signal strengths. The 
firm points out that generally the voltage 
provides the “lower” signal, current provide 
the “raise” signal. A motor-generator set 
in turn powers the electrode motor, tollowing 
the dire« tions given by the regulator Aux 
ihary equipment limits the electrode speed, 
motor armature current, Maximum are cur 


rent, and other factors 
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NOW. ee for efficient 
wet dust control 


FARRELL-CHEEK STEEL CO., Sandusky, Ohio, uses a Pangborn Cloth 
Screen Collector for dry dust and a new Pangborn Centrifugal Wet 
Collector for hot and moist dust from shakeout and burning stations. 
According to Farrell-Cheek, “We are well-pleased with the Pangborn 
Wet Collector, It does its job efficiently, economically, and we have 
encountered no maintenance difficulties whatever.” 


Pangborn Centrifugal 
Wet Collector 


For effective control of hot, — 
moist, inflammable, abrasive, i 
corrosive and obnoxious dust i 


Effective interaction of air and water ex- 
plains the efhicient performance of this 
new Centrifugal Wet Dust Collector by 
Pangborn. Dust-laden air enters the bot- 
tom of the collector tangentially and 
heavy dust particles are immediately pre- 
cipitated by centrifugal action, Patented 
vanes cause the air to ascend on a tortu- 
ous centrifugal path, exposing it to 
thorough cleansing by descending water, 
after which it discharges through the top. 
Unique Pangborn counter-current design 
results in greater efficiency of operation, 
reduced space for rated capacity, lower 
operation cost through reuse of water 
and capacity geared to individual needs. 


) \ If your dust problem involves the control of dust difficult to 
5 | handle with a dry collector, write for details on the new 
Pangborn Centrifugal Wet Collector! Send for Bulletin 919 
to PANGBORN CORP., 2200 Pangborn Blvd., Hagerstown, Md, 
Manufacturers of Dust Control and Blast Cleaning Equipment. 
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FROM THIS ALL-NEW PLANT- 
MORE AND BETTER BELLOWS 


On its new 15-acre site at Milford, Conn., Bridgeport Ther- 
mostat now has 180,000 square feet of automated production 
facilities to assure quick delivery of all the bellows or bellows 
assemblies you need ... at the lowest possible cost. A tem- 
perature and humidity controlled room for charging bellows 
assemblies is only one of the many ways in which this ultra- 
modern plant promises you bellows assemblies of consistently 


high quality. 


DIAMETER BELLOWS 


Progress at Bridgeport is typified 
by this tiny bellows for miniatur- 
ization. Available in seamless 
design with a wide range of char- 
acteristics in brass, phosphor 


bronze, beryllium copper and 
monel. Larger sizes available. ~—— 


Kober shaw-Fubton 


CONTROLS COMPANY 
Mr. Controls 


BRIDGEPORT THERMOSTAT DIVISION + MILFORD, CONN. 


Please send me the following information: (Dept. CK -125) 
[_] Full details on small-diameter bellows. 
[_] Bellows Engineering Bulletin. 


NAME 
COMPANY 


ADDRESS. 
CITY ZONE STATE 
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Phosphating Compound 

Development of CrysCoat No. 47, de 
signed to impart an iron phosphate coating 
of 80 to 120 milligrams in metal spray wash 
ing machines, has been announced by 
Oakite Products, Inc., 142A, Rector St., 
New York 6, N. Y. 

The new compound cleans and phosphates 
in a simple three-stage operation. It re 
moves light oils, grease, spinning compounds 
and shop soils and converts the surface of 
steel and iron into a thin, dense coating that 
resists corrosion and gives lasting paint ad 
hesion, the company states. The coating, 
under standard finishes, has withstood more 
than 600 hours of salt spray testing. 

The material is used at 1'/2 to 2!/2 ounces 
per gallon of water in the first stage of the 
washing machine. It is followed by a hot 
water rinse, then by hot chromic acid or the 
firm’s rinse. 


A self-contained, compact seal for use in 
jet water pumps, oil pumps, reduction units 
or appliances such as washing machines, has 
been introduced by Garlock Packing Co., 400 
Main St., Elmira, N. Y 


The firm says the seal can be used on any 
rotating shaft to seal any liquids that will not 
attack the Buna-N flexible parts or the brass 
metal parts. The seal has been designated 
the BAI2A-10. 

The face of the seal, capable of withstand 
ing high face loading and heat, is manufac 
tured from filled true carbon to prevent poros 
ity. Heretofore, the company states, faces 
on this type of seal have been made of molded 
plastic and the resultant flash marks in some 
instances has led to seal failure. Also the 
fired carbon withstands greater temperatures 
than the molded plastic component, the firm 
says. 

A roll designed bellows has been incorpor 
ated into the new seal to allow greater travel 
than the old type traditional V-seal bellows. 
The brass metal shell incorporates a rigid 
two piece design in which the shell is rolled 
over an offset washer at the back. This im- 
parts greater stability and strength to the 
new seal over the one piece stamped shell. 
The static O-ring is held firmly in a groove 
within the seal shell. 

According to the company, this type ring 
seals higher pressure, gives a tighter fit and 
the seal can be mounted on a shaft from either 
direction. The seal has a metal back which 
rests against the stop, giving an exact 
mounting position, 

he seal is recommended to operate against 
pressures up to 100 psi, and it is available for 
5/, and */, in. diameter shafts with general 
operating limitation of 212 F with shaft 
speeds up to 1000 ft per min. The station 
ary seat is of a high quality ceramic set in a 
Buna-N vibration ring. 

Variations in dimensions of the ring and/or 
the stationary seat, or materials specifications 
ot seal components are also available. 
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Washable Air Filter 


A new air filter, announced by Air-Maze 
Corp., 25000 Miles Rd., Cleveland 28, Ohio, 
is said to combine the efficiency of a dry, oil 
less, completely washable panel with a greatly 
extended filtering surface for longer service 
life. 

A 20 20 & 2in. panel, for instance, now 
has more than 20 square feet of filtering sur 
tace which is over 8 times the effective surface 
area of a conventional panel, the firm re 
ports. 

According to the company, a low-priced 
filter, Model P-70, is especially efficient in 
removing lint from recirculated air. It is par 
ticularly suitable, also, in applications where 
oil vapors cannot be tolerated, the manufac 
turer states. 

The P-70 filter is not sensitive to changes 
in air velocity within normal range. Special 
screen grids on both sides of filter are designed 
to permit lint to be brushed off several times 
before washing is necessary. Filter offers 
washability in cold water, and may also be 
cleaned with a vacuum nozzle. The filter is 
made of aluminum screen and polystyrene 
n galvanized 


bonded fiber glass media 
channel 


Full Cone Nozzles 


Fourteen new spiral nozzles of Teflon have 
been added to the line ot Bete Fog Nozzle, 
Inc ., Greenfield, Mass 

The units make it possible to obtain full 
cone spray patterns, both wide angle 120 deg. 
and narrow angle 90 deg, in addition to the 
hollow cone models formerly manufactured 
by the company. A wider range of flow 
rates 1s also available. 

The complete line, called the TF seric 
now includes nozzles with orifices from '/, to 
'/> in. diameter and with flow rates from 2 
to 70 gpm. 

The firm's exclusive spiral design is said 
to atomize the fluid without the necessity for 
vanes or internal parts. The manufacturer 
claims better atomization and non-clogging 
performance. Particles smaller than the 
orifice pass freely through the nozzle. 

Each nozzle is made from a single piece of 
Teflon. The new nozzles are said to com 
pare favorably in cost with nozzles of stain 
less steel or other corrosion resistant mate 


rials. 
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DOUBLE PITCH CHAINS 
become more popular 
with every application | 


an important factor in these in- 
dustries. 


Double pitch chains are becom- 
ing increasingly popular for ap- 
plications where a precision roller 
chain is required and where cost 
is an important factor. 


If you use continuous process ma- 
chinery in textile, agricultural, 
building, material handling, food 
processing, bottling or other 
fields, you should insist on Acme 
precision built double pitch roller 
chain. Acme stands up to your 
performance expectations. 


Acme’s double pitch precision 
chain is available in standard steel 
and in a stainless steel line up to 
and including 1'2” pitch for con- 
veyors in the packaging, aircraft 
and many other industries. Stain- 
less steel provides the greatest 
resistance to corrosion, which is 


Available from stock at your 
Acme distributor. 


FREE CHAIN CATALOG 


Write Dept. | 1-H for your 80-page copy of Acme’s 
latest catalog. Packed with valuable chain 
data. An indispensable chain reference. 


HOLYOKE 
MASSACHUSETTS 
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Ladle Stopper Head 


A stopper head for huge ladles designed to 
reduce pouring accidents in steel mills and 
prevent spillage has been developed by Elec 
tro Refractories & Abrasives Corp., Buffalo, 

The improved stopper head reportedly can 
regulate the flow of molten steel as many as 
fifty times during a single heat without show 


GOSHEN 


INFORMED 


ing signs of cracking from heat shock or 
“spalling”. The stopper is made from flake 
graphite, fused silica and fired refractory 
clay. For operating temperatures above the 
normal 2900 F, aluminum oxide is added to 
the mixture. The stopper 1s said to be so 
rugged, it can be taken out of a white hot 
furnace and placed on a cold floor without 
cracking. 


SPECIFICATION 


COMPOUNDS 


outstanding product advantages can be yours — 
with elastomers custom-developed by 


SEND FOR BROCHURE 


This 8-page brochure, 
in handy file folder 
form, tells how you 
can put Goshen Rub- 
ber to work for you 
Send for your free 
copy today! 


See ovr catalog in Sweet's Product Design File. 


If it takes special compounding of 
natural, synthetic or silicone rubbers 
to develop the right combination of 
properties required by your part, 
depend on Goshen Rubber. Here 
you benefit from extensive knowl- 
edge gained in fabricating parts 
and compounding materials to meet 
MIL, AMS, SAE, ASTM and industrial 


specifications. Important recent 
Goshen developments include: 
GORSIL silicone rubbers having 


same shrinkage as organic rubbers 
. useful over a temperature range 
of —-80°F to +500°F. Dimensions 
and tolerances of AN, MS, SAE, JIC 
and NAS met consistently with stand- 
ard tooling, and 
GORSYN, synthetic rubber com- 
pounds (not silicones) withstanding 
temperature ranges of —65°F to 
-+-300°F, and—20°F to + 400°F. 
We'll gladly review and quote on 
your requirements, in confidence and 
without obligation. 


PUT bbe 10 WORK FOR YOU 
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GOSHEN RUBBER CO., INC. 3027 S. TENTH ST. GOSHEN, IND. 


Potentiometer 


Borg Equipment Div., George W. Borg 
Corp., Janesville, Wis., has announced pro 
duction of its new 910 series single turn Mi- 
cropot potentiometer. 

The unit is described as a high precision in 
strument, linear in function, offering ex 
treme accuracy, fine resolution, low torque, 
long life and consistent, reliable performance 
under adverse environmental conditions. 

Ihe resistance element and terminal leads 
are molded into a single unit for better opera 
tion under severe vibration and high tem 
perature conditions. Units may be ganged, 
and each cup may be individually phased in 
the field. All models have ball-bearing 
mounted shafts. 

The 910 series has a power rating of 5 watts 
at 40 C, and a resistance range of 50 to 10,000 
ohms, (50,000 ohms, special), standard toler 
ance +5 per cent. Standard linearity ac 
curacy is +0.5 per cent independent, Starting 
torque is 0.5 in-oz per section. Continuous 
mechanical rotation, 340 or less electrical ro 
tation, 

Net weight is 4 ounces per single unit, 
with | ounce added for each additional unit. 
Length of a single unit is 14/¢q in., width 
17/5 in. Shaft is °/s in. long with special 
lengths available. 


Compressed Air, Gas Trap 

A new type of compressed air and gas trap 
has been developed by Hankison Corp., 951 
Banksville Rd., Pittsburgh 16, Pa. 

The trap discharges condensate from com 
pressed air or gas lines by a combination of 
magnetic, pneumatic and automatic action. 

According to the company, operation of the 
trap is simple. As the condensate in the trap 
rises, the float does not rise, but is held 
firmly in place by the magnet mounted on the 
pivot arm. When the force build-up of the 
condensate working on the float overcomes 
the magnetic attraction, the float snaps open 
the pilot valve. 

Air enters the pilot valve, flows down the 
stem, and up under the piston, forcing the 
piston assembly upward. As the piston as 
sembly moves upward it opens the xain dis 
charge valve. The condensate is forced into 
the main discharge valve by the system pres 
sure, and out into the discharge outlet. 

When sufficient condensate has been dis 
charged, the float drops, and the magnetic 
attraction of the magnet to the float arm 
causes the snap closing of the pilot valve. 
When the pilot valve snaps shut, the air sup- 
ply to the piston is cut off. The air in the pis 
ton chamber bleeds through a minute orifice; 
piston immediately returns to its original po- 
sition, closing the main discharge valve. 

[he piston mechanism in the trap is com 
pletely sealed off from the condensate to pre- 
vent damage or clogging. Pressure range of 
the trap is from 10 to 200 psig. 
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6000-ib Fork Truck 


Designed for use where severe operating 
conditions are encountered in day-to-day 
handling, a new 6000-lb-capacity heavy-duty 
fork truck has been introduced by Elwell 
Parker Electric Co., 4205 St. Clair Ave., 
Cleveland 3, Ohio. 

As a stand-up model, the truck is said to 
provide maximum ease of mounting and de 
mounting. An unobstructed operator's com 
partment permits mounting from either side. 

Ihe new truck is claimed to have maximum 
visibility for the operator. 

The firm says hydraulic lift and tilt pro 
vides the fastest such operations of any com 
parable truck now available; hydraulic 
wheel brakes are another exclusive feature; 
and hoist speeds are also stated to be the 
fastest yet available with a model of this 
type. 

Specifications include travel speed of 5.5 
mph without load, 5 mph with full load; 
Hoist speed, with full load, 20 fpm up, 40 fpm 
down; without load, 40 fpm up, 36 fpm 
down. 

The truck features four-speed magnetic 
control with time delay between speeds; 
deadman control is included. The drive 
unit consists of a motor vertically mounted 
and directly connected through a free coast 
ing worm gear first reduction, spur gear sec 
ond reduction. Drive shafts are mounted on 
taper roller bearings and are splined to a tour 
pinion differential. 

Wheels are connected to drive shafts 
through forged clutch plates which are dow 
eled and bolted to the cast steel wheel and 
splined to the drive shaft 


Vernier Caliper 

A caliper described as ‘the ultimate in 
vernier gage design” has been developed by 
L. S. Starrett Co., Athol, Mass. 

Called the No. 123 Satin Chrome Master 
Vernier caliper, the new tool has 50-division 
spaced, gradua 


vernier scales with widely 
tions to simplify setting and reading without 
the use of a magnifying gla According to 
the company, this feature permits having 
half the conventional number of graduation 

on the bar which further assists in fast, ac 

curate reading 

The tool is designed with both vernier 
plates fitting flush with the main scale. The 
new open-face design permits placing both 
the inside and outside vernier scales on the 
same side of the tool. The « aliper is he Id and 
read exactly the same for inside and outside 
measurements. 

All reading surfaces of the gage are fin 
ished in satin chrome, a long-wearing multi 
plate finish to eliminate glare and facilitate 
reading under all lighting condition Other 
surfaces are hard chrome plated for resistance 
to rust and stains. The master bar and both 
vernier scales are machine divided to exact 
standards of accuracy. 
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Electroplating Chemical Line 


Wagner Brothers, Inc., 400 Midland, De 
troit 3, Mich., has entered the plating chemi 
cal processing field. 

The following processes are compounded: 
Iso-Brite copper, white brass, cadmium and 
zinc, Iso-Lok chromate finishes, Wabrite 
nickel and Krome-on, a chromic-acid mist 
inhibiting aid to plating throwing power 


the Roof Ventilator 


space-saving roof units to 
simplify your ventilating problems 


introduced a year ago, the company claim: 
Also introduced recently is the firm's line 
ot Benchmark metal cleaners including gen 
eral all purpose soak cleaner . electrolytic 
cleaners for zinc base die castings, brass and 
copper and an anodic high detergency cleaner 
for removing smut from steel; others include 
electrolytic and soak cleaners tor buffed cop 
per, ferrous metals, aluminum and alloys. 


When roof ventilators provide the answer to your ventilating 


needs, select one of the nyb “Twins” for maximum 
dependability ... and economy, too! The Bell-Ex will exhaust 
against high resistances effectively from hoods and duct 
work; the VP-Ex is a sturdy, flexible unit that may be used 
where resistances do not exceed % inch static pressure. 

The “Twins” are completely weatherproof and corrosion- 
resistant, easily accessible for maintenance , . . and of 
modern design to complement any exterior. 


. Write todey tor 
bulletins 565 and 566 eas 
for turther details 
on the Bell-Ex 


and VP -Ex “Twins” 


THE NEW YORK BLOWER COMPANY 
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PRATT & WHITNEY AIRCRAFT 


may be as near 
as your telephone 


an anes an an 


The telephone rings. You 
pick it up and begin talking 

with a man you've never met. You 
ask a number of questions — important questions about 
career opportunities, pointed questions about salary range, 
work assignments and advancement possibilities. 


When you put the receiver down, you may well be on your way toa 
more challenging, more promising, more secure future. 


Assuming you have the necessary background, how do you arrange 
a call like that? Simply fill out the coupon below. 


FLORIDA FACILITY — Immediate openings also for designers who 
would eventually like to transfer to our Florida Facility. Initial 
training will be at our East Hartford, Connecticut, headquarters. 


PRATT 
& WHITNEY 


/ Mr. BE. M. Peterson, Office 35, Design Employment 
Pratt & Whitney Aireraft, East Hartford, Conn, 


I would like to learn more about your openings for product and 
component designers. My experience has been in the following 
fields 

Nuclear Design 
Compressors 


Bearings 

() Turbines () Gears 


() Piping 
() Controls 


) Aerodynamics 
| Hydraulics 


() Structures | Valves () Test Equipment 
() Afterburners and ) Heat Exchangers ([) Test Rigs 


Related Equipment and Combustion Problems ........... 
Total years Mechanical Design experience 

Most convenient 
(home telephone) 


| 
| 
| 
| hours for receiving calls are between. . ; and 
| 
\ 


You ean reach me at 


AIRCRAFT 


NAME 
HOME ADDRESS 
STATE 
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Stereo Microscope 


An American made stereo microscope at 
low cost is announced by Edmund Scientific 
Co., Barrington 17, N. J. 

The microscope provides up to 3 in 
working distance and gives an erect, clear 
sharp image, correct as to right and lett, 
the firm states. The Viewer sees a wide, 
three dimensional field with excellent depth 


perception, 

A standard pair of wide field 8X Kellner 
eyepieces gives 21 power and 34 power, and 
additional eyepieces are available for greater 
or lesser magnification. The prism erecting 
system is low reflection coated. The unit 
has helical rack and pinion focusing with 
large control knob for fine adjustment. In 
terpupillary distance is adjustable. 

Ihe stereo microscope is said to be highly 
practical and efficient for inspections, ex 
aminations, counting, checking, assembling, 
dissecting speeding up and improving 
quality control 


Tubular Heater Seal 


A new tubular heater seal, said to be suit 
able for economical application to both indu 
trial equipment and domestic appliances, 
has been announced by the General Electric 
Company's Industrial Heating Dept., Schen 
ectady 

The sealing material is a special plastic 
resin used in conjunction with a ceramic 
bead \ shoulder on the bead controls the 
creepage distance from the terminal to the 
sheath, without adding to the dimensions ot 
the heater, according to the firm 

The new seal, giving protection against 
moisture and tumes, is recommended for ap 
plication where leakage current characteris 
tics do not exceed 200 micro amperes. Iti 
available on all sizes of tubular heaters for 


temperatures up to 300 F. 


Continued on Page 63 
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Need more engineering information 
on products advertised in this issue? 


USE THE POSTAGE-FREE CARDS... 


MAIL THIS CARD > 


When more than one 
advertisement appears on a 
page, the following code 
identifies the location of the 
ad on page: T-top, B- 
bottom, L-left, R-right, 
IFC-inside front cover, 
1BC-inside back cover, 

OBC outside back cover. 


Your requests will be forwarded to the advertiser. The information 


(Note: This service does not apply to students.) 


FIRST CLASS 
PERMIT No, 1144 
NEW YORK, N. Y. 


BUSINESS REPLY CARD | 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 
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Precision Force Gages 


Hunter Spring Co., Lansdale, Pa., an 
nounces the development of a series of me 
chanical force gages capable of holding the 
maximum reading after the load has been re- 
moved. 

Said to be similar to the company’s stand- 
ard Series D force wages, the four new units 
have maximum load capacities of 50, 100, 
150 and 200 lb. The instruments are de 
signed for making force measurements, both 
in tension and compression, especially in awk 
ward positions where it is difficult to read the 
gage in the measuring position, where meas 
urements cannot be held steady and for 
measuring such momentary loads as peaks 
and break-points. 

A single control button selects the desired 
gage operation, either to hold the maximum 
reading or to follow all load fluctuations 
If set to record maximum load, the dial 
pointer remains at that reading until released 
by a touch of the button. Since only one 
pointer is used there is no follower hand to be 
reset after each measurement. Thus, the 
company explains, if a maximum force ha 
been recorded, the gage is simply released 
and reset for the next measurement by a 
flick of the control button 


Barrel Finishing Spheres 


Norton Co Worcester 6, Mass has an- 
nounced a new barrel finishing media, 
Tumblex S abrasive spheres. These spheres 
come in five different diameters and are 
made of the firm's Alundum aluminum oxide 
abrasive. 

According to the company, the spheres 
have proved satisfactory for finishing tub 
ing, coil springs, scissor handles, bearing re 
tainers, pump bodies and other parts where 
conventional tumbling abrasive tends to 
wedge or will not reach. 


Freight Car Bearing 


A removable type freight car journal 
bearing has been announced by SKF In 
dustries, Inc., Philadelphia, Pa. The new 
roller bearing, called the general purpose 
freight car bearing, will mean reduced main 
tenance cost for the user by permitting fast 
inspection and quick repairs, without the 
need of expensive special equipment, the 
company claims. 

Kor inspection purposes, the outer race 
assembly of the new bearing is easily dis- 
mounted by hand while the inner race and 
enclosure collar, which are fitted to the axle, 
remain in place. 

Another feature of the new bearing is a 
special self-lubricating seal. Several hole 
have been strategically drilled between the 
lips of the seal. Besides providing an air 
vent, the design furnishes a means of di 
posing of excess lubricant and using thi 
grease to lubricate the surface between the 
seal and the axle cap, the firm states 
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INSURE 
EFFICIENT 
OPERATION 


The release levers in ROCKFORD clutches have been newly 
designed and are accurately balanced—so necessary in present 
day high-speed, high-torque engines. This is just one of several 
advantages ROCKFORD equipped motor vehicles feature in 


their late models. 


SEND FOR THIS HANDY BULLETIN 


nocxrone 
\cvwrewss Shows typical installations of ROCKFORD 
power CLUTCHES and POWER TAKE-OFFS. 


TAKE- -oFFs 


Contains diagrams of unique applications. 
Furnishes capacity tables, dimensions and 
complete specifications. 


\ 


ROCKFORD Clutch Division BORG-WARNER 


1307 Eighteenth Ave., Rockford, Ill., U.S.A. 


Export Sales Borg-Warner International 4%) So. Wabash, Chicago 4, 


Small 


Spring Loaded 


Automotive 
Spring Loaded 


Heavy Duty 
Spring Loaded 


Oil or Dry 
Multiple Disc 


Heavy Duty 
Over Center 


Power 
Take-Offs 


Speed 
Reducers 
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Can you quality 

for one these 

SIX specialized 
engineering 


Experienced Instrument Engineer. Design 
work on aircraft instruments, controls and 
displays. Electrical Engineering degree or 
equivalent essential. Human Factors 
engineering experience on displays desired. 


Experienced Human Factors Engineer. 
Design work on aircraft control and displays. 
Industrial Psychology degree or 

equivalent essential. Specific experience 

on instruments desired. 


Experienced Aircraft Air Conditioning 
Engineer. Work on weapons system advanced 
design aircraft. BSME or equivalent 
essential. 


Experienced Aircraft Engineer. Work on 
environment control engineering or weapons 
system advanced design aircraft. BSME or 
equivalent essential. 


Experienced Aircraft Engineer. Work on 
escape systems design on weapons system 
advanced design aircraft. BSME or BSAE 
degree or equivalent essential. 


Experienced Aircraft Engineer. Cockpit 
arrangement and provision studies on 
weapons system advanced design aircraft. 
BSME or equivalent essential. Human 
Factors experience desirable. 


Mr. Les Stevenson, Engineering Personnel, 
Dept.562-ME, North American Aviation, Inc., 
Los Angeles 45, California. 


LOS ANGELES DIVISION 


NORTH AMERICAN AVIATION, INC. 


NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 
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Vanadium-Alloys Steel Co., Latrobe, Pa., 
announces it is marketing a new hot work die 
steel named Jet Forge. 

The material is described as a high chro- 
mium steel which has given excellent perform- 
ance records during a recent period of on-the- 
job testing in plants manufacturing jet en 
wine blades and buckets. These are made 
from newly developed alloys which offer 
forging problems that obsolete the standard 
chromium type die steels formerly used for 
this purpose, the company states. The 
new hot work die steel has improved resist- 
ance to heat checking, the firm claims. 

Although specifically originated for high 
temperature forging applications, it is ex 
pected by the company that the new tool 
steel will prove adaptable to applications 
calling for toughness, wear resistance, and the 
ability to maintain strength at elevated 
temperatures. It is available from stock as 
bars, billets, disks and forgings. 


Gas-Oxy Hand Torch 


A new development in gas-oxygen hand 
torches is announced by Bethlehem Ap- 
paratus Co., Inc., Hellertown, Pa. The 
company has introduced a torch with three 
interchangeable tips for divergent applica- 
tions in the glass working and metalworking 
fields. 

The tip can be changed simply by squeez 
ing the handles. As the handles are squeezed, 
the tip drops out, and can be replaced 
by inserting the new tip between the prongs. 
The tip can be tilted freely to any angle. 

Constructed on the principle of the Poly 
mix flame, which the firm developed last 
spring, the new “InstoChange Hand Torch,” 
as it is called, is claimed to have unprece- 
dented heat volume and noiseless operation, 
due to a thorough mixture of gases and com- 
plete elimination of turbulence. This thor 
ough gas mixture is obtained by the intimate 
grouping of the gas and oxygen outlets in a 
compact area. 

Ninety-six orifices are clustered in an area 
of 1 in. o.d. in the large burner. The small 
burner has 12 orifices and the medium-sized 
burner has 48 orifices in burner head diam 
eters of and in. respectively. Tur 
bulence is said to be eliminated by the use of 
exceedingly small circular orifices in the head 
for both gas and oxygen, thus producing a 
true viscous flow. Oxygen is fed through 
more than 48 capillary tubes in the large 
burner. The small burner head has 6 tube 
through which oxygen flows, and the medium 
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Oil Burners 


OF THE STEAM AND 
MECHANICAL TYPES 
NOW COMBINED INTO 


Dual Stage 
BURNERS 


Now, at last, the inherent advantages of 
both systems of fuel oil atomization are 
profitably yours... within the one, new 
NATIONAL AIROIL Dual Stage 


Burner. 


45 years of combustion equipment design 
and manufacture are in ba k of the Dual 
Stage Oil Burner and, it has been 
thoroughly tested and proved in the field 
for firing: Petroleum Processing Heaters; 
Rotary Kilns; H.R.T., Scotch Marine 
and Water Tube Boilers; et 


Available in three sizes, the NATIONAL 
AIROIL Dual Stage Burner fires all 
grades of fuel oil from No. 2 to No. 6, 
with a ready capacity of 80 to 300 g.p.h. 
Further, for a perfect flame pattern, we 
would recommend using with the Dual 
Stage Burner either the NATIONAL 
AIROLL Universal Register for forced 
draft or, the NATIONAL AITROILL Tan- 
dem Unit for natural or induced draft 
furnac 


Get detailed descriptions, illustration, 
and specifications in NATIONAL AILR- 
OIL Bulletin 25. 


OIL BURNERS and GAS BURNERS for industrial 
power, process and heating purposes 

STEAM ATOMIZING OIL BURNERS 

SLUDGE BURNERS, Steam Atomizing 

MOTOR-DRIVEN ROTARY OIL BURNER 

MECHANICAL PRESSURE ATOMIZING OIL 
BURNERS 

DUAL STAGE, combining Steam and Mechanical 
Atomitation 

LOW AIR PRESSURE OIL BURNERS 

AUTOMATIC OL BURNERS, for small process 
furnaces and heating plents 

GAS BURNERS 

COMBINATION GAS & BURNERS 

FUEL OIL PUMPING and HEATING UNITS 

FURNACE RELIEF DOORS 

AIR INTAKE DOORS 

OBSERVATION PORTS 

SPECIAL REFRACTORY SHAPES 


Established 
1912 


NATIONAL AIROIL 
BURNER CO., INC. 
1239 E. Sedgley Ave., Philadelphia 34, Pa, 


Southwestern Div. 2512 So. Blvd., Houston 6, Texas 
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burner head has 24 capillary tubes. The 
gas and oxygen unite entirely outisde the 
burner head. 

As a result of this principle there is an ab 
sence of “cold spots” in the flame, the firm 
states. Flashback is claimed to be impos 
sible even when the gas or the oxygen valves 
are shut off abruptly. Combustion is com 
plete and firechecks are said to be unneces 
sary. 

The new torch burns gas at ordinary city 
pressures. It will burn manufactured or 
natural gas, as well as hydrogen, propane 
and other gases. With any of these gas . 
the three tips work glass tubings from the 
smallest up to 85 mm hard glass. 


Air-Powered Hoists 


Availability of two new air-powered hoist 
with maximum load limits ranging from 1100 
to 2200 lb is announced by Atlas Copco 
Eastern, Inc., Paterson, N. J. 

Company spokesmen say the new unit 
will fill a general need for dragging, skidding 
and lifting in mines, quarries, industrial 
plants, and on construction sites. Desig 
nated the MHG-41 and MHK-61 hoists, the 
units offer operational control ranging from 
creep to rope speed up to 160 tpm at full 
load. Both hoists operate at air pressures of 
85 psi. 

The 265-lb MHG-41 operates from a L-in. 
air line and can lift up to LIOOlb. Equipped 
with 400 ft of */is-in. wire rope, the MHG 
41's rope drum 1s 7? 
in diam. Motor output is rated at approxi 
mately 6.2 hp. 

he 530-lb MHK-61 which has a motor 
output of approximately 13.2 hp can handle 
2200 Ib loads. Operating from 1!/,-in. air 
line, the MHK-61's rope drum is 97/5 in 
wide and 9'/, in. in diam. It is equipped 
with 460 ft of 7/\6-in. wire rope 


in. wide and in 


Electronics Air Filters 


Announcement of a new line of permanent 
air filters for use in electronics equipment of 
all types has been made by Farr Co., Box 
45187, Airport Station, Los Angeles 45, 
Calit 

The new filters are specially designed to 
meet the need for increased cabinet ventila 
tion in miniaturized electronic equipment, 
the company reports. Their sizes range from 
2 2X 2in. to2 KX 2 K Bin. Around type, 
2 % 3in. diameter, is also available 

The miniature units are a permanent metal 
type and have a herringbone crimped rie 
dia design that permits the progressive load 
ing of dirt through the entire filter without 
face loading which impedes air flow 

The media design is said to permit quick 
cleaning in ordinary water. All units meet 
Navy and Airforce specifications. 

It is also announced that additional siz 
and shapes of these miniature filters will b 
come available as needed by the electronic 
industry. 
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Best for 
Sub-Zero 
Lubrication 


Highly recommended for general grease 
applications on all types of machines 
operating at very low temperatures. 
Remains plastic at temperatures as 
low as 70° F below Zero and has a 
Melting Point of 270° F. Possesses high 
film strength and is of a consistency 
that meets all requirements. Can be 
easily applied through grease guns or 
by other means of application. Low 
TEMP LUBRIPLATE is waterproof and 
will protect automotive and other 
types of equipment against the unfa- 
vorable effect of salt or calcium chlo- 
ride as used on highways during win- 
ter months. 


REGARDLESS OF THE SIZE AND 
TYPE OF YOUR MACHINERY, 
LUBRIPLATE Lusricanrs 
WILL IMPROVE ITS OPERATION 
AND REDUCE MAINTENANCE 


For nearest LUBRIPLATE distributor 
see Classified Telephone Directory. 
Write for free “LUBRIPLATE DATA 
Book"... a valuable treatise on lubri- 
cation. LUBRIPLATE DIVISION, 
Fiske Brothers Refining Company, 
Newark 5, N. J. or Toledo 5, Ohio. 
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Fractional Horsepower 


VARIABLE SPEED 
PULLEYS 


FRONT MOUNTING 


1350 ECONOMY 
PULLEY 4 TO HP. 


COMPOUND 


DRIVE PULLEY 
% % HP. i T} 
+ 

Economical — 


low in initial cost .. . easily in- 
stalled on old or new equipment. 


Minimum Maintenance— 
simple construction assures trou- 
ble-free operation . . . lifetime 
lubricated with oil-impregnated 
bronze bushings. 


Constant Belt Alignment— 
inner and outer pulley sheaves 
open equally to provide .mooth, 
infinitely variable speed ratios 
to 8 to 1. 


No Slippage— 


Sure grip of belt sides delivers 
full traction under all load con- 
ditions...result is greater horse- 
power carry capacity. 


Get the new 
12-page Lovejoy 
catalog! 

Write today. 


FLEMIBLE COUPLING CO. | 
LOVEJOV FLEXIBLE COUPLING CO 


48632 W. Loke Chicage 44, lil. 
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Graphitic Brushes 

Ohio Carbon Co., Dept. 283, 12508 Berea 
Rd., Cleveland 11, Ohio, states that perform 
ance of its new D series of brush grades under 


adverse conditions, has now been fully 
proved. 

The grades are described as characteristic 
ally electrographitic lamp black brushes of 
the highest quality manufactured primarily 
for modern d-c motors and generators. This 
series is distinguished by universally high 
contact drop, low friction, and good carrying 
capacity, the firm states. 

The grades of this series are recommended 
by the company for modern a-c and d-c 
heavy duty traction, locomotive, mill, mine, 
crane, elevator and electric shovel motors, 
and for general service on almost all d-c gen- 


erators and synchronous converters. 


Torque Control Tools 

Thor Power Tool Co., Aurora, IiL., an 
nounces a new line of power tools for the 
high speed mass production market—air and 
electric screwdrivers and nutsetters claimed 
to make possible precision torque control in 
the assembly of threaded fasteners. 

A new clutch principle developed by the 
firm's engineers is said to put positive torque 
control into the hands of even inexperienced 
assemblers. The new line is identified as 
“Uni-Tork.”’ 

The torque adjustment is set on the out- 
side of the new clutch attachment, and the 
clutch disengages instantly and completely 
when the pre-set torque is reached. The cycle 
is snap-action, with no ratcheting, slipping 
or buzzing of the clutch jaws, the firm states. 

The torque setting 1s ¢ laimed to hold indef 
initely, assuring uniform tightness and qual 
ity in the assembled product, permit highest 
speed operation from the original set-up 
through all types of assembly, and prolong 
the service life of clutch and tool parts. The 
units have a range of adjustments from 10 to 
100 in-Ib torque. 


Centrifugal Blower 

Industrial Plastic Fabricators, Inc., Endi 
cott St., Norwood, Mass., announces the 
availability of a new, 40.in. diameter cor 
rosion resistant PVC centrifugal blower, 
Model No. CB-40M, with a capacity of 
15,000 cfm. 

The new model is said to be especially 
applicable to installations used to expel cor 
rosive air and fumes. 

The impeller wheels are designed with 
back curve, non-overloading characteristics 
said to maintain high efficiency for the con 
veyance of air and gases. The company 
says vibration is essentially eliminated and 
the impellers are not subject to unbalance. 
Blowers are equipped with a PVC shaft seal, 
and inlet and outlet flanges, gaskets, and 
drain plug are standard PVC parts of the 


blow ers. 
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DO | 
YOURSELF 
and 
SAVE 
SAVE | 
SAVE 


Lae VICE-PRESIDENT, THE CINCINNATI GEAR CO. 


News Item: Statistics show that hospital 
emergency wards do a vushing business on 
weekends —- and not just. after Saturday 
midnite, either, but all weekend long — 
patching split beads, wrenched backs, 
mashed thumbs, broken arms and chopped 
feet. All this “business” results from that 
modern phenomena, "do it yourself.” 


Any fool knows that “do it yourself’ is the 
way to “Save - Save - Save,” as the TV com- 
mercials say. But some of the smarter 
people have discovered that ‘“‘do it your- 
self’ isn't necessarily the bargain-counter 
proposition it’s been made out to be that 
the fun you get out of it (if any) generally 
costs money in the long run. These people 
are relearning a truth established years ago 

that the Division of Labor, or specializa- 
tion, results in greater efficiency. This holds 
just as true in the production of industrial 
goods such as gears: the actual cost, hidder 
as well as apparent, of gears produced ina 
back shop or part-time department is bound 
to be greater than the ultimate cost of gears 
produced by an efficient, highly-specialized 
gear manufacturer like Cincinnati Gear. 
And combine the economic advantages that 
result from our efficient production and con- 
sistent top quality with the ease-of-mind 
that results from our traditionally top-notch 
service, and you ll understand why so many 
firms (firms who recognize ‘do it yourself” 
for what it is) depend on us year after year 
for all their custom gear requirements. 


THE CINCINNATI GEAR CO. 
CINCINNATI 27, OHIO 
Fifty Years of 'Gears—Good Gears Only” 


MecHANIcaL ENGINEERING 


| ae 


ENGINEERS 


Mechanical, Electromechanical 


The Johns Hopkins University 
Applied P hysics Laboratory 


ANNOUNCES 


. important openings on our 
guided missile research and devel- 
opment staff for men who wish to 
identify themselves with an organ- 
ization whose prime purpose is 
scientific advancement. 


Because the Applied Physics 
Laboratory (APL) exists to make 
rapid strides in science and tech- 
nology, staff members require and 
receive freedom to inquire, to ex- 
periment, to pursue tangentia! 
paths of thought. Such freedoms 
are responsible for findings that 
frequently touch off a chain reac- 
tion of creativity throughout thé 
organization. As a staff member 
of APL you will be encouraged to 
determine your own goals and to 
set your own working schedule. 
You will also associate with lead- 
ers in many fields, all bent on 
solving problems of exceptional 
scope and complexity. 


Equidistant between Baltimore, 
Md., and Washington, D. C., our 
new laboratory allows staff mem- 
bers to enjoy suburban or urban 
living and the rich cultural, edu- 
cational and research facilities 
offered by both cities. 


Openings Exist in 
These Fields: 


DESIGN: Airframes and structures; hydraulic 
and power supply systems; servomechanisms; 
launching and handling equipment, ramjet 
engines, warheads. 


ANALYSIS: Siress; weights and loads, heat 


transfer; dynamics; warheads 


SEND NOW POR OUR NEW 340 

PAGE PUBLICATION DESCRIBING 

IN DETAIL THE SCOPE OP THE 

LABORATORY’S PROGRAMS AND 

THE UNIQUE ENVIRONMENT IN 

WHICH STAFF MEMBERS WORK 
AND LIVI 


WRITE: 

Professional Staff Appointments 
The Johns Hopkins University 
APPLIED PHYSICS LABORATORY 

8607 Georgia Avenue 
Silver Spring, Maryland 
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Pressure Transmitters 


A significant reduction in response time is 
claimed for a new line of pressure Synchrotel 
transmitters designed by Kollsman Instru 
ment Corp., 80-08 45th Ave., Elmhurst 73, 

The new instruments, used in high speed 
aircraft and guided missiles for transducing 
pressure values as electrical signals, are 
lighter, more compact, and have far less in- 
ternal static volume than previous models, 
the firm states. 

According to the company, the pressure 
transmitters are used with air and naviga 
tion data computers as well as with flight 
and engine control units, wherever accurate 
measurement of differential or absolute pres 
sure functions is mandatory, and where space 
and weight are critical factors. As a result 
of the instrument's new design, its applica 
tions to problems of ultra sonic speeds and 
high altitudes have been substantially in- 
creased, the firm says 

Castings used on previous models of the 
pressure transmitters have been replaced by 
new lightweight sheetmetal cases. Overall 
weight is down to approximately 1 lb, a re 
duction of one-third as compared with previ- 
ous models. The greatly diminished inter 
nal static volume results in significantly bet 
ter response time. This higher dynamic 
accuracy is said to be further aided by more 
precise calibration and better temperature 


compensation, 


Electromagnetic Switch 


Guardian Electric Mtg. Co., 1621 W. 
Walnut St., Chicago 12, IIl., announces the 
Powerloid, a power-type electromagnetic 
switch actuated by a solenoid plunger. 

It is said to combine the characteristics of 
both a relay and a solenoid. Designed pri 
marily for heavy duty motor and heater 
loads, unit has been tested for 230 volt a-c 
motor loads up to 3 hp and for heater unit: 
up to $400 watts. The unit is totally en 
closed. 

According to the company, applications 
include washing machines, high-speed dryers, 
air conditioning and retrigeration equipment, 
built-in and electronic ovens, magneto start 
ers, battery chargers and heater controls. 

Available contact combinations include 
single pole, single throw, dual make; single 
pole, single throw, dual break; or with single 
pole, double throw, dual make and dual 
break; also with single pole, single throw, 
dual make, or single pole, single throw, dual 
break, utilizing an auxiliary switch on the 
outside of the switch housing. 

Contact terminals are 8-32 in 
crew type; spade terminals are .032 
250 in. tabs designed for AMP female recep 
tac les. A ined contact rating j hp { J I 
motor load at 230 volts, 60 cycles, 6000 watt 
resistive load; 500 watt tungsten lamp load. 
Coils are standard voltages up to 230 volt 
a-c, WO cye les and up to 110 volts d-« 


AROUND 
YOUR 
WORLD 


IN FORTY FOUR HOURS 


at the 


INTERNATIONAL 
th HEATING & 
AIR-CONDITIONING 

EXPOSITION 


(formerly the International 
Heating & Ventilating Exposition) 


INTERNATIONAL 
AMPHITHEATRE 
CHICAGO 


February 25 — March 1 


Under the auspices of the American Society 
of Heating and Air-Conditioning Engineers, 
and in conjunction with their 63rd annual 


meeting 


EARLY 500 exhibitors will 

help you around the heating, 
ventilating and air conditioning 
world in 44 hours. At the world’s 
largest exposition of its type, you 
and your key men will see and 
learn what’s new for industrial, com- 
mercial and domestic applications. 


Write today—write now, for 
advance registration to: 


13TH INTERNATIONAL HEATING 
& AIR-CONDITIONING EXPOSITION 


480 Lexington Avenue 
New York 17,N. Y. 


Management: International Exposition Co. 
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AURORA” APCO 

Twe Stage Pump 
for High Pressure Service 
APCO is the highest develop- 
ment of the Turbine-Type 
Pump. Unsurpassed for small 
capacity high head duties, 
Handies non-lubricating 
liquids almost indefinitely 
without weer. Suited to 
duties. Write for 
Bulletin ‘il or Condensed 
Catalog 

STAINLESS STEEL 

APCO PUMPS 

We carry representative sizes 
of APCO's in stock in No. 
316 Stainless Steel for 
prompt shipment. 


Write for CATALOG ‘'M"* 
DISTRIBUTORS IN PRINCIPAL CITIES 


AURORA PUMP 


THE NEW YORK AIR BRAKE an (" 


96 LOUCKS STREET AURORA ILLINOIS 
INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, NV. Y. 
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to Research 


GYRO ASSEMBLY AND TEST 


Mechanical and Electrical Engineers, with a personal interest in 
precision mechanisms, where a high degree of accuracy is required, and 
a pride in the precision of the product they help build, we offer truly 
challenging opportunities 

You will do development work and testing in one of the country’s 
most versatile laboratories, working with the top men in the field and the 
finest test, research and development equipment. As a part of our Major, 
Permanent, Expansion Program, new plant facilities are being added in 


suburban Milwaukee 
AC provides financial assistance toward your Master's Degree. 


Graduate program also available evenings at Univ, Wisconsin, Milwaukee. 
GM's aggressive position in the field of manufacture and GM's policy of 
decentralization creates individual opportunity and recognition for each 


Engineer hired 


RECENT EE, ME GRADUATE 
INQUIRIES ALSO INVITED 


Milwaukee offers ideal family living in a progressive neighborly com- 
munity in Southern Wisconsin 
To arrange personal, confidential interview in your locality send full facts 
about yoursels to 

Mr. John F. Heffinger, Supervisor of Technical Employment 


THE ELECTRONICS DIVISION 


GENERAL MOTORS Corporation 


FLINT 2, MICH. MILWAUKEE 2, WIS 


4 


KEEP NEW EQUIPMENT 
ae BUSINESS NOTES 


INFORMED 


Metalworking Technique 


A new process for making wrought prod- 
ucts from metal powders has been developed 
by research engineers of the Sintercast Corp. 
of America, Yonkers, N. Y. 

The company says that by this method, 
the known advantages of powder metal 
lurgy—the ability to “‘tailor’’ compositions 
of metallic mixtures to specific requirements 

are achieved in shapes such as strips, bars 
and tubes of long lengths hitherto unobtain- 
able by powder metallurgy. 

Know as “Sinterwrought,” this new proc 
ess eliminates many of the disadvantages 
of conventional powder metallurgy tech 
niques and of conventional coasting and 
metal-working, the firm states. 

Contrasted with conventional metal pow 
der products, Sinterwrought products have 
greater strength and ductility, the company 
claims. The new wrought products are said 
not to contain the impurities present in the 
cast billets from which conventional wrought 


materials are made. Extremely precise 
control of composition can now be achieved 
with the process. Critical metallic or non 


metallic ingredients can be added to the com 
positions in a uniform dispersion. Metals 
handled by the new method include alu 
minum, copper, nickel, cobalt, carbon steel, 
stainless steel, and alloys of these metals. 

The company says, recent experiments in 
dicate that metals of increasing industrial 
significance, such as columbium titanium 
and zirconium, may also be handled by the 


technique. 


Air-Over A-C Motors 

Reliance Electric & Engineering Co., 1088 
Ivanhoe Rd., Cleveland 10, Ohio, announces 
a new line of totally-enclosed air-over a-c mo 
tors to produce varying horsepower accord- 
ing to the application of varying air veloci 
ties. 

This effect, the company reports, is ac 
complished by the cooling effect of the air 
flow over the motor frame created by the fan 
or blower it powers. Power output can 
thereby be increased without exceeding the 
rated temperature rise of the motor, the firm 
States. Features of the new line include cast 
iron ribbed frame construc tion, oversized 
double-shielded ball bearings, and meter 
matic lubrication with automatic grease relief. 
The company says other advantages lie in the 
fact that heavy formvar nylon coated magnet 
wire is used for coils, with six coats of special 
insulating varnish. 

Connection is said to be simplified by the 
leads being numbered and indexed through a 
neoprene gasket between the frame and con 
duit box, with the indexing corresponding to 
the connection diagram on the nameplate 

The motors are available in the new 
NEMA frame sizes from '/, through 30 hp 
and may be operated on 208 volt network 
systems. Normally supplied in non-venti- 
lated construction, explosion-proof Class I, 
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"TOPS" by EVERY TEST 
Capacities Heads 
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KEEP NEW EQUIPMENT 


Group D and Class II, Groups FE, F, and G 
enclosures are also available. Other options 
include the choice of foot or footless mount 
ing, NEMA C-face or D-flange brackets, and 
a mounting plate for a long connection cable 
instead of a conduit box 


Fire, wheel, atomic power 
... Step by step, man has 
struggled upward. And now 
his reaching for the stars is 
no longer symbolic. 


Power Hand Tool 


Chicago Wheel and Mfg. Co., 1101 Mon. 
roe St., Chicago 7, Ill., announces the de 
velopment of a new Hi-Torque Handee, 
Series 6000. 

Among the features claimed for the tool are 
extra speed and power, streamlined design, 
larger air vents to permit increased air ve 
locity for cooler operation, larger oilite bear 


ttt+ 
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Martin-Denver needs men — 
good men. In return for 
your engineering ability, we 
offer you opportunity as 
tremendous as the challenge 
of the ICBM, Titan. 


ings, and built-in chuck lock. 

The new unit was developed for use as a com 
plete hand workshop for machine shops, tool 
and die plants, foundries and household main 
tenance, master craftsmen, homecrafters and 
hobbyists. The unit weighs 14 ounces and 
operates at 25,000 rpm for grinding, cutting, 
carving, drilling, sanding, sawing, engraving, 
polishing, cleaning and burnishing 


If you are reaching for something 
better, contact us today. 


Write to Emmett E. Hearn, 
Employment Director, Dept.M -02, 
P.O, Box 179, Denver 1, Colorado 


The tool works in wood, hardened steel, 
non-ferrous metals, glass, ceramics and 
plastics. It is available for operation at 110 
or 220 volts, 25 to 60 cycles, a-c or d-c and 
has a complete set of all-purpose accessories 


and steel carrying case. 


Drill Length Reamers 


Ace Drill Corp., Adrian, Mich., offers a line 
of drill length reamers in standard sizes 


ranging from to in. in diameter, by 
64ths. 

Recommended by the company for ma- 
chining ferrous materials on drill presses or 
automatics, the reamers are made of pre hard 
ened HSS and produced by the ground-from- 
the-solid process to a tolerance of +.0002 

0000 in 

According to the company, the fluting is 
nearly twice the length of regular chucking 


reamers. 


Special diameter drill length reamers made 
from high speed steel drill blanks can be sup 
plied in sizes .040 to .500 in. 
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Tube Expanders — for 
————— rolling and flaring 
small tubes. 


SERIES 1500 
Tube Expanders—Sizes 
available for every 
Water Tube Boiler Unit. 


Write for New Bulletin ‘B’ 


ELECTRICAL 
MECHANICAL 


Inertial 
Guidance 
| System 


Program 


£ 


Enjoy Challenging Opportunities in the further development 
and systems testing of Inertial Guidance Systems and their 
Servo Loops in the most versatile laboratories in the country. 

Work with the top men in the field and with the finest 
test, research and development facilities. New plant being 
added in suburban Milwaukee as a part of Major, Permanent, 
Expansion Program 

AC will provide financial assistance towards your Master's 
Degree. A Graduate Program is available evenings at the 
University of Wisconsin, Milwaukee 

GM's long-standing policy of decentralization creates in- 
dividual opportunity and recognition for each Engineer hired. 

Milwaukee offers ideal family liv- 
ing combining small town hospital- 
ity with every metropolitan shopping 
and cultural advantage 

For personal, confidential inter- 


view in your locality send complete THE ELECTRONICS DIVISION 


resume to 
GENERAL MOTORS CORPORATION 


Mr. John FP. Heffinger 
FLINT 2, MICH, + MILWAUKEE 2, WIS. 


Recent EE, ME 
Graduate 
Inquiries 

Also Invited 


Supervisor of Technical Employment 
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Pressure Gage Testers 

Amthor Testing Instrument Co., Inc., 
45 Van Sinderen Ave., Brooklyn 7, N.Y., 
announces dead weight pressure gage testers, 
available in multiple piston models, to allow 
low-pressure and high-pressure testing in 
small increments. 

Literature describing the equipment is 
available from the company. 


A new switch that can be installed in 
limited-access areas and actuated by a 
screwdriver is being marketed by Micro 
Switch, Freeport, Ill., a division of Min 
neapolis-Honeywell Regulator Co. 

The compact switch is described as es 
pecially handy for installation in out-of-the 
way places, or where a switch needs to be op- 
erated only occasionally, such as when test 
ing circuits. 

It can, for example, be installed deep in 
side of equipment and operated only when 
desired by inserting a long screwdriver 
through an access hole, the firm states. 
This can eliminate the cost of mounting a 
switch on top of a chassis, or on a panel, and 
can save panel space as well, itis pointed out. 

Designated the IRAI, the new switch is a 
subminiature single-pole double-throw as 
sembly. It has a slotted actuator head, with 
90-degree rotation, that gives visual indica- 
tion of switch position. Its bushing permits 
one-hole mounting in panels up to */g9-in. 
thick. 

The subminiature basic switch is used as 
the precision switching element of the IRAL. 
The assembly is available with such varia 
tions of the subminiature switch as high- 
temperature versions, long-life versions, and 
variations equipped with special terminals. 

The company says other types are planned 
that will make the assembly available with 
extra length actuator shafts, either slotted 
for use with a screwdriver or plain for use 
with knobs. For hand operation without 
knobs, knurled or splined actuator shafts of 
different lengths can be provided. 

The new switch is listed by Underwriters’ 
Laboratories, Inc. for 5 amperes 125 or 250 
volts a-c, or 3 amperes inductive at 30 volts 


d-c. 


MECHANICAL ENGINEERING 


| 
© 
aif 
on S 
The Gustav WIEDEKE Company 
Subminiature Switch 
3 ! | 
G 
| 
IN 
|__| 


| NEW EQUIPMENT 


BUSINESS NOTES 


INFORMED LATEST CATALOGS 


Reactor Monitoring Services 


Tracerlab, Inc., 130 High St., Boston 10, 
Mass., has announced its entry into the field 
of reactor monitoring instrumentation and 
services. 

Included in this Category are sight sur 
veys, selection and construction of monitoring 
equipment, health physics services and train 
ing courses for personnel engaged in reactor 
and fuel fabrication programs, waste dis 
posal and read tochemical work. 

The company says complete monitoring in 
strumentation now available is in use at 
various reactors and includes air, water and 
gas monitoring systems, both mobile and sta 
tionary, leak detectors, survey instruments. 
One unique feature of this system is the 
building block principle—standard compo 
nents can be put together to build a system 
which meets individual requirements, thus 
minimizing initial costs, the firm states 


Industrial Air Drill 


A new industrial air drill, S-P 1000, has 
been announced by Superior Pneumatic & 
Mfg., Inc., 4758 Warner Rd., Cleveland 25, 
Ohio. 

The drill has '/, in. capacity, a safety 
chuck shield, produces 2500 rpm and has '/, 
hp at 90 lb pressure. An exclusive patented 
metering trigger gives positive rpm control 
from O to 2500, the firm states 

According to the manufacturer, the tool 
weighs only 2 lb. The manufacturer also 
states that simple design, nickel steel gears 
and preloaded sealed bearings all combine 
to reduce maintenance costs to a minimum 
The air drill is available with pistol grip or 
straight handle. 


Boring, Turning Machines 


American Steel Foundries, King Machine 
Tool Div., 1150-B Tennessee Ave., Cincin 
nati 29, Ohio, announces redesigned and re 
engine ered vertical boring and turning ma 
chines that are fully electrical in operation 
All controls are located on the movable pend 
ant station on an auxiliary control panel 
mounted on the machine. 

Both feeds and speeds are pre-selective 
from direct-reading dials. Ranges of feed 
and speeds have been expanded, providing 
24 feeds from .0016 to .250 per table revolu 
tion, and 24 speeds in any one of three stand 
ard ranges: low, intermediate, or high. 

Horsepower has been stepped up toa range 
of 40 to 50 hp on 30, 36 and 46 in. sizes, 75 to 
100 hp on sizes 56 in. and up, the company 
reports. 

According to the firm an improved spindle 
and spindle mounting provide maximum 
table stability with resultant increased ma 
chining accuracy. Unit construction of spin 
dle drive is designed for easier maintenance 
and anti-backlash nuts are used for all cross 
feed movements. Automatic lubrication 1 
provided on all moving part 
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f Your customers get all the 


they pay for... All the time when you specify 
WISCONSIN Heavy-Duty 


A-cycle Single Cyl. Single cylinder 2-cylinder V-type 4-cylinder 
3 to 6.8 hp. 6 to 9 hp. 7 to 15 hp 15 to 36 hp. 


Your customers don't pay for “part-time power” when your equipment 
“Wisconsin-powered”. These heavy-duty, industrial-type, air-cooled 
engines are built with the ruggedness and basic High Torque design 
that deliver Load-Lugging horsepower day-after-day, month-after- 
month. Downtime and repairs are held to an absolute minimum be- 
cause these engines have the endurance and stamina to operate under 
difficult conditions with only routine maintenance and attention, 


Standardize on Wisconsin Engines and your customers take dividends 
in economical, dependable power — backed by over 2000 Authorized 
Service Stations in the U. S. and Canada and in 82 foreign countries 


WISCONSIN MOTOR 
CORPORATION 


World's Largest Builders of 
Heavy-Duty Air-Cooled Engines 
MILWAUKEE 46, WISCONSIN 


Tell us about your power problem 
and get a prompt quotation on the 
units best suited to your equipment. 
Write for Spec’ Bulletin $-195 and 
Distributor map bulletin $-198. 


careers in peaceful 
applications of atomic energy 
ENGINEERS 


fora most important project 


Specialists in 
stress analysis and heat transfer. 


Education: B.S., M.S., or Ph.D in Engineering 


Experience: At least 2 to 4 years applicable 
experience required 
Duties: Stress and heat transfer analysis of nuclear 
reactors and reactor components. 


Write — Answer will be prompt, confidential 


ATOMICS 


Mr. G. W. Newton, Personnel Office, Dept. 2-ME 


21600 Vanowen St., Canoga Park, California 
(In Suburban San Fernando Valley, Los Angeles) 
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SINGLE-PASS / 


ACME 


TAPS 


Unique design eliminates need 
for lead screw, produces top- 
quality Acme threads with one 
tap, one operation on most jobs. 


Available from stock in diame- 
ters from %” through 2”, by 
eighths, in standard pitches. 
Specials available on order. 
Write today for details, prices. 


The Threading Specialiata 
HORSPOOL & ROMINE 
MANUFACTURING CO., INC. 

5850 Marshall Street 
Oakland 8, California 20 


WHAT 

major 
organization 
offers 
continual 
original 

work 
assignments? 


For the answer, 
turn to page 165 
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Lignin Sulfonate 


Orzan P, a new member of a group of sur- 
face-active, lignin sulfonate chemicals for in- 
dustry, is now being marketed by Crown Zel- 
lerbach Corp., Camas 4, Wash. 


According to the company, the new chemi- 
cal has the unusual property among lignin 
sulfonates of precipitating readily from solu 
tions and clinging to fibers or other materials 
present. It is a spray-dried powder and 
may be precipitated from even dilute solu- 
tions by the addition of alum. Recom. 
mended uses are as a binder for fibers, reten 
tion of fines, an emulsifier, an emulsion 
stabilizer, a floceulant, and a dispersant. 

The firm says the Orzans are derived from 
the chemically significant noncellulose por- 
tion of the tree, the spent liquor resulting 
from the manufacture of paper by the sulfite 
process. Lignin have an out- 
standing ability for dispersing particles in 
water and holding them in suspension, the 


sulfonates 


company states 

Wood is made up of almost 50 per cent 
cellulose and almost 50 per cent lignin and 
tree sugars, the company explains. Sulfite 
paper is produced from the cellulose. Water 
is evaporated from ammonium or sodium 
lignin sulfonate in the spent liquor to produce 
Orzan in the form of a powder with the ap 
pearance of instant coffee, or a brownish 
concentrated solution. 


Field Coil Insulating 


An “integrated” field coil with a newly 
developed insulating system designed to 
protect electric motors and generators against 
atmospheric contaminants and destructive 
mechanical forces has been announced by 
Allis-Chalmers Mfg. Co., Milwaukee 1, Wis. 

According to the company, integrated field 
coil construction is particularly well suited 
for applic ations requiring ¢ hemical resistance, 
oil and moisture-proofness, or sealing against 
atmospheric contaminants such as carbon 
black, dust and dirt. It is currently avail 
able for synchronous and d-c machines sub 
ject to severe duty cycling in Class A and B 
temperature classifications. Studies indi 
cate, however, that the system will eventually 
be available for Class H temperature applica 
tions, the firm states 

Primary insulation in the integrated field 
coil construction is glass with fibers tailored 
and oriented for maximum strength. Sol 
ventless ty pes of inorganic, heat stable resins 
augment the glass fibers. 

These resins bond so well with coil con 
ductors and pole surfaces that the structure 
is fused together into one integral part, the 
company says. The enveloping skin is 
inseparably locked with the coil and tightly 
pressure molded to coil contours. 

This construction, the company 
results in dimensional stability, mechanical 
strength and durability, toughness and 
resiliency, oil and moisture-proofness and 
It can withstand the 


says, 


chemical resistance. 


SAFETY CODES 


Now Serving as Guides 


to manufacturers, purchasers, and 
users of equipment and to state and 
municiple authorities having juris- 
diction over the subjects within the 
scope of these documents. 


CODE FOR PRESSURE PIPING 
831.1 — 1955 $3. 

Covers design, fabrication, materials, 
installation, and testing of the follow- 
ing systems and piping components: 
power piping, industrial gas and air 
piping, refinery and oil transportation 
piping, district heating piping, and re- 
frigerating piping systems. 

GAS TRANSMISSION AND 
DISTRIBUTION PIPING SYSTEMS 
B31.1.8 — 1955 $2.50 

Design, fabrication, installation, test- 
ing and the safety aspects of operation 
and maintenance of these facilities are 
covered. 


CRANES, HOISTS, DERRICKS 
B30.2— 1943 (Reaffirmed 1952) 
$2.50 
Presents rules for construction, installa- 
tion, and maintenance of cranes and 
derricks driven by steam engines, elec- 
tric motors, or internal combustion en- 
gines; for simple drum hoists; overhead 
electric, and overhead air-hoists; and 
handpowered derricks. 


INDUSTRIAL POWER TRUCKS 
856.1 — 1955 $1.50 

Applying to both the driver-ride and 
driver-lead types, this Code promotes 
safety to personnel and equipment by 
establishing uniform fundamentals of cer- 
tain elements of design and by setting 
up rules for operation and maintenance 
of the trucks. 


ELEVATORS, DUMBWAITERS, 
AND ESCALATORS 

Al17.1 — 1955 $3.50 

Gives safety requirements relating to 
the design, construction, operation, in- 
, tests, int e, alterations, 
and repairs of hand and power pas- 
senger and freight elevators, hydraulic 
elevators, power and hand sidewalk 
elevators, private residence elevators 
and inclined lifts, dumbwaiters, and esca- 


fallati 


lators. 
NATIONAL PLUMBING CODE 
A40.8 — 1955 $3.50 


An up-to-date set of requirements 
applying to the design, installation, in- 
spection, tests and maintenance of plumb- 
ing systems. Contains trailer coach and 
trailer park standards, and administra- 
tive data for law enforcement agencies. 

MECHANICAL POWER 

TRANSMISSION APPARATUS 
B15.1 — 1953 $2.00 

Contains rules for safeguarding all 
revolving and reciprocating parts of 
equipment used in the transmission of 
power including connecting rods, cranks, 
flywheels, shafting, pulleys, belts, chains, 
ropes and drives, gears, clutches, counter- 
weights, belts, keys, set screws, etc. 


20% Discount to ASME Members 
Published by 
THE AMERICAN SOCIETY 
OF MECHANICAL ENGINEERS 
29 W. 39 St. N. Y. 18, N. Y. 


MecuanicaL ENGINEERING 


WE DON’T WANT | 
UJUSTANY 
MECHANICAL 
ENGINEER 


BUT- 


if you are an M.E. or © 
advanced graduate, well 
experienced in the design 
and development of —& 
intricate mechanisms— 
smail gear, cam, lever de- = 
vices and have a natural 

flair for these ... 


IF you know the processes 
by which such designs 
are put into quality, = 
quantity production .. . = 


IF you are adept at get- 
ting your ideas across to 
others, and one of you is 
capable of supervising 
the work of other engi- 
neers... 


THEN YOU'VE GOT | 
_ A BRIGHT FUTURE | 
AHEAD OF YOU AT |_ 


DELCO RADIO 


. . . because Delco Radio 
offers you— 


e A big-city salary and : 
small-town advantages. = 


e Excellent opportunities 
for advancement. 
e Modern work facilities. 


e All the unusual employee 
benefits of General 


Motors. 
=e AND a wonderful com- 


munity to live in, right 
in the heart of homey 
Indiana. 

WRITE TO: 
Personnel Director—B 
Delco Radio Division 

General Motors 
Kokomo, Indiana 
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destructive forces of vibration and thermal 
shock, and requires little or no maintenance. 

The new integrated field coil construction 
is described in leaflet O5R8525, available 
from the company. 


Right Angle Nutsetters 


A new line of right angle nutsetters in 
capacities up to '/, in. bolt size has been an 
nounced by Thor Power Tool Co., Aurora, 
Ill. 

The company is offering the new rotary air 
right angle nutsetters with direct drive in six 
models and two types: No. 4RDC heavy 
duty type in speeds of 350, 600, 1100 and 
1300 rpm and No. 4RDXC models in speeds 
of 800 and 1300 rpm. The latter two model 
are equipped with smaller proportioned right 
angle attachments for use in close quarters. 

The new tools have unit type attachments, 
interchangeable from one machine to an 
other. In addition, all bearings in the at 
tachments are anti-friction. The cylinder 
housing is an aluminum alloy casting in one 
piece with a straight throttle handle. 

The motor is a five-blade type with an 
alloy steel one-piece rotor and shaft. Fri 
tion is said to be cut to a minimum in the new 
models because the rotor actually runs in 
space on its bearings. 

According to the company, distinctive fea 
ture of the new models is lengthwise slotting 
of the gear case at 90-deg interval The 
angle type nut setting attachments are keyed 
to these slots, permitting positive locking of 
the attachment. 

The line includes an oil reservoir in the 
throttle handle for automatic lubrication of 
rotor blades and cylinder bushings. Gear 
and rotor, gear case and attachment bearings 
are grease lubricated. 


Thin-Wall Welded Tubing 


A new process for forming and welding of 
length 
trip, ha 


very light-gage tubes in continuou 
from high-tensile cold-rolled alloy 
been developed by the Universal Tube Corp., 
2133 S. Kedzie Ave., Chicago 23, Hl. 


It is claimed that the process provides such 
advantages as continuous lengths to 200 ft., 
better mechanical properties for correspond 
and diameters, and 


drawn tube in 


ing metal thicknesse: 
lower cost than 
equivalent i7e 

Very light-gage welded tubing is now 
available in stainke teel, carbon steel, tita 
Ss, bronze, and other weldable al 
loys, in wall thickness graduated from .005 
for OD to .O1S for OD. It is 
expected that light-gage tubing in larger di 
below ratio 


nium, bra 


ameters and in wall thicknesses 
of '/ per cent of tube diameter will be made 
available in the very near future, the firm 
says. Stainless steel tubing (types 321 or 
347 alloy) made by this new process con 
forms to U. S. specific ation 
MIL-T-6737A for aircraft pneumatic duct, 
for high pressures, temperatures to 1500 F, 


Government 


and corrosive conditions, the company state 


THOMAS 


FLEXIBLE COUPLINGS 


Give You Freedom From 
Coupling Maintenance 


Thomas 
O82 COUPLING 


Future maintenance costs and 
shutdowns are eliminated 
when you install Thomas Flex- 
ible Couplings. These all-metal 
couplings are open for inspec- 


tion while running. 

They will protect your equip- 
ment and extend the life of 
your machines. 

Properly installed and opera- 
ted within rated conditions, 
Thomas Flexible Couplings 
should last a lifetime. 


UNDER LOAD and MISALIGNMENT 
ONLY THOMAS FLEXIBLE COUPLINGS 
OFFER ALL THESE ADVANTAGES. 


1 Freedom from Backlash 
Torsional Rigidity 


2 Free End Float 


3 Smooth Continuous Drive with 
Constant Rotational Velocity 


4 Visual Inspection While 
in Operation 

5 Original Balance for Life 

6 No Lubrication 

7 No Wearing Parts 

8 No Maintenance 


Write for Engineering Catalog 51A 


THOMAS FLEXIBLE 
COUPLING CO. 


WARREN, PENNSYLVANIA, U.S.A. 
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1F YOU BUY 
OR SPECIFY 
CONTROLS 


MERCOID* 
CATALOG No. 857 


Will help make 
your selection easier 


CONTENTS: 


CONTROLS FOR 

PRESSURE 

DIFFERENTIAL PRESSURE — 
TWO-STAGE PRESSURE— 
TEMPERATURE 

TWO-STAGE TEMPERATURE 
LIQUID LEVEL 

FLOAT OPERATION 

LEVER ARM OPERATION 


CASE STYLES 
TO MEET VARIOUS 
REQUIREMENTS 
INDOOR 
(General Purpose) 
OUTDOOR 
(Weather Resistant) 
HAZARDOUS LOCATIONS 
(Ex plosion- proof) 


ALL MERCOID CONTROLS 
INCORPORATE SEALED 
MERCURY CONTACTS 


ASK FOR CATALOG 
NO. 657-P 


THE MERCOID CORPORATION 


4201 Belmont Ave., Chicago 41, Ill 
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Data Processing System 

Beckman Instruments, Inc., 2500 Fuller 
ton Rd., Fullerton, Calif., announces what is 
described as the first industrial data proc 
essing system capable of computing and 
logging secondary operating guides for in 
dustrial processes. The new instrument is 
called the 112" data processing system. 

Simplified logic circuits, completely tran 
sistorized for dependability and long life, 
have been incorporated in the data system it 
self. Heart of the new instrument is a 
unique computing analog-to-digitalconverter. 
A single CADC is said to be capable of han 
dling hundreds of channels of incoming infor 
mation from thermocouples, pressure gages, 
stream-analysis instruments. 

This data, in the form of electrical signals, 


is automatically sorted, stored, converted to 


digital numbers, or combined in complex 


mathematical formulas. The output inevery 
case is in the form of simple numbers, easy 
to read, accurate to three figures, and ideally 
production control, the firm 


suited for 


States. 


Rotary Drill 

A new 
announced 
Kent, Ohio 

Designated as Model M-8AL, and equipped 
with a special long drill bar and mast, it can 
drill 24-ft ledges without changing steels, 
the firm says. It is suitable for mounting 
on any standard truck, and utilizes both 
compressed air and high-pressure water for 
drilling. It has a rated capacity of 6 '/, 
in. holes up to 600 ft with air and 1500 ft with 
mud. In operation it is said to effect sub 
stantial savings in drilling costs. 


line is 


Co 


drill 


( ‘ompressor 


unit in it rotary 


by Davey 


Compressor for air blast drilling is a 500 
cfm unit. High-pressure water pump is 
heavy duty duplex type. Compressor and 
pump are driven by a GMC-471 engine 
mounted on the truck bed. A 5-speed 
transmission permits operation of the drill 
atits most efhic ient speed. 

The new Model M-8AL is recommended 
for shot and blast holes, structure testing, 
It is also suitable for water 
Weight of the complete unit is 


core drilling. 
well drilling 
approximately 26,000 |b. 


Hydraulic Power Unit 


A complete, compact, self-contained hy 
draulic power unit, consisting of a 6 (or 12) 
volt d-c motor drive, pump, control valve and 
tank, and designed for applications on mobile 
equipment, snow plows, hoists, booms, tail 
gates, is now in production by Wisconsin 
Hydraulics, Inc., 3165 N. 30 St., Milwaukee 
16, Wis. 

The reservoir, for 110 cu in, of oil, is a 
rectangular housing of cast aluminum. An 
electric motor is flange-mounted to one end 
of the housing and the pump control valve to 
the opposite end. All working parts are 
totally enclosed and permanently lubricated 


Self-aligning 
DIHEDRAL COUPLINGS 


Give Design Engineers 
An Immediate Source 
of Product Improvement 


Patented or 
Patents pending 


in U.S.A. and 
foreign countries 


Cuteway 
view shows 
errargement 
of specially 


Here is a ‘ready made technical 
helper’ that can give you more 
engineering time for the concen- 
trated efforts that special assign- 
ments require. Write for the 
new Ajax Catalog No. 62 that 
contains misalignment capacities 
of every coupling size and type in the complete 
line of Ajax Dihedral Couplings. Why spend 
valuable time duplicating data already established 
by thousands of proven, field tested applications. 


Ajax Dihedral Couplings handle unavoidable shaft 
misalignment, angular and offset, up to a total of 
12°. Teeth can be cut to handle greater misalign- 
ment capacities on special order. 
Get the facts on how manufacturers of presses, 
machine tools, rolling mills. cranes, earth moving 
and many other direct 
connected machines are 
simplifying design, cut 
ting manufacturing costs 
and improving product 
performance with Ajax @@ 
Dihedral Couplings. 
Write today for your 


personal copy of 
Bulletin No. 62. 


AJAX FLEXIBLE COUPLING CO. INC. 


‘WESTFIELD, NEW YORK 
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The one-lever control can accommodate a 
clevis for remote control linkage, the com 
pany states. It has three operating posi 
tions—raise, lower and spring-return to hold 
Lowering control is through a throttling 
valve for varying the rate of return. The 
unit may be mounted vertically, with motor 
end up, or horizontally. The combination 
fill cap and air intake has a renewable car 
tridge-type air filter. 


BUSINESS 


Acquires Meridan Unit 


Flexonics Corp., flexible metal hose manu 
facturer, has acquired the Flex-O-Tube Div., 
Meridan Corp., Inkster, Mich. The divi 
sion, which makes couplings and hydraulic 
hose assemblies, is being operated as a di 


vision of Flexonics. 


Vibration Mount Distributor 


Robinson Aviation, Inc., Teterboro, N. J., 
announces the appointment of Strong, Car 
lisle Hammond Co., Cleveland, as exclusive 
distributor in northeastern Ohio. It will 
distribute all-metal industrial mountings for 
shock and vibration control for machine and 
other industrial equipment. 


Named Pump Distributor 


Tuthill Pump Co., Chicago, announces the 
13405 St. Clair 
the exclusive 


appointment of Paquin Co., 
Ave., Cleveland 10, Ohio, a 
ales representatives for Tuthill in the north 
ern half of Ohio exclusive of Toledo, and 


counties west and directly south of Toledo 
Puthill manufactures internal gear rotary 
umps for hydraulic, lubrication, coolant, and 


p 
liquid transfer services 


Capitol to Expand 

Capitol Products Corp., which recently 
acquired Read Standard by merger, plans 
increased expenditures in new equipment, de 
sign development and expanded sales and 
service organizations, the company has an 
nounced. 

The Read Standard Div. will continue it 
current operations as long a‘ there isa de 
mand for superior bakery equipment, chem 
ical equipment, industrial blowers and stoker 
parts, the firm states. The merger joined a 
52-year-old firm with a 4-year-old firm 
Capitol Products was founded in 1952 in 
Initially, it 
creen doors, but it 


Harrisburg, Pa made only 
torm and 


have lately expanded to in 


combination 
product line 
clude storm windows, prime windows and 
aluminum extrusion. Established with 
$1,000 in capital and a $3,500 G.I. loan four 
years ago, Capitol has a current annual sales 
volume of $12,000,000. 
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Paragon’ gives you speed 


> KEU 


WLW TORK MOBOREN, Detroit « + Lowls + San Fronciece Los Angeles + Seettic 


. without fatigue! 


Check the response-to-the-touch. 
You can actually feel the difference! 


That’s why the Paragon Drafting Machine notice- 
ably cuts end-of-the-day fatigue saves costly 
man hours... helps raise working standards. 

See how easily protractor control ring can be 
reached—no matter what position your hand is in, 
Another time saver. louch that ring with your /ittle 
finger and scales rotate freely. Release pressure and 
scales automatically lock to nearest 15° position, 


And intermediate angles are just as easily set! 


Top day-to-day performance is guar- 
anteed by unique “open center" de- 
sign of arms which protects smooth- 
working ftactory-set band tension. 


A good look at a Paragon and a touch on that con- 
trol ring is worth 1,000 words! ‘Try it before you 
buy any drafting machine—you can feel the differ- 
ence. 

89 VEARS OF LEADERSHIP 
In equipment and materials for drafting, survey- 
ing, reproduction and optical tooling ... in slide 


rules and measuring tapes. 
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MSDONNELL 
CONTROLS 
FOR BOILERS 
TO 250 psi 


McDONNELL 
92 SERIES 
pomp Comme, Cut-Off 


3510 Spaulding Ave., Chicago 18, 


MSDONNELL 
Boilow Waton Lovel Control 
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Topp Acquires Heli-Coil 


Acquisition of all assets of Heli 
Danbury, Conn., manufacturer of wire 
screw thread inserts and other fasteners, by 
Topp Industries, Inc., Los Angeles electron 
ics firm, is announced. 

Plans are progressing for integration of 
Heli-Coil as an entity in Topp Industries 
and its research and development subsidiary, 
Haller, Raymond & Brown, Inc., State Col 
lege, Pa. The combined companies have a 
total of approximately 900 employees and 
125,000 square feet of factory, laboratory, 
with headquarters in Los 


Coil Corp., 


and office space 
Angeles. 


Electrical Products Sales 


A special Electrical Products Sales Div., 
has been established by the Permacel Tape 
Corp., New Brunswick, N. J. 

Permacel markets a line of pressure sensi 
tive and heat curing tapes used for electrical 
insulation purposes and a number of epoxy 
resins, slot insulations, and Teflon films. The 
company also produces certain tapes used in 
the production of printed circuits. 


Buys Die Casting Firm 


Purchase of the die casting firm of Stemac, 
Inc., Denver, by the C. A. Norgren Co., 
Englewood, Col., is announced. 

The Stemac firm produces such die cast 
items as industrial and automotive name 
plates, hose couplings, door stops, and other 
items for concerns throughout the United 
States. Stemac also has been a supplier of 
high quality die castings used in Norgren 
products for several years. The firm employs 
about 60 workers. 


Opens Indianapolis Office 


Fischer & Porter Co. announces the open 
ing of a sales office in Indianapolis, Ind. The 
new office will cover all territory in Indiana 
except counties in the northwest, which will 
be serviced from Chicago, and counties along 
the southern border, which will be serviced 
from Cincinnati. The address of the new 
office is 3025 North Illinois St., Indianapolis 
8, Ind. 


Hi-Trim Potentiometer 


Announcement has been made by Borg 
George W. Borg € orp., of 
the purchase of the Aerovox Hi-Trim Po 
tentiometer product. Borg has purchased 
the tangible and intangible assets of this di 
vision located in Monrovia, Calif. It is 
being moved to the Borg Equipment Div 
plant at Janesville, Wisconsin. 


Equipment Div., 


Manufacturing and assembly lines are be 
ing set up at Janesville where orders for 
these trimming potentiometers under the 
Borg Micropot trade name are already being 


pre essed. 


For Your Codes 
and Standards 


These Binders are well constructed, 
open flat; hold the publications firmly; 
and permit insertion, removal and 
transposition of contents easily. They 
are made of durable cloth, have identi- 
fying title stamped on the spine, and 
are 9” x 12” in size. 


The Binder for the ASME Boiler and 
Pressure Vessel Code has a four inch 
capacity and is equipped with twelve 
flexible steel rods. That for Standards 
and Codes has a three inch capacity and 
holds from twenty to twenty-five pam- 
phliets. 


$3.25 Each 
20% discount to ASME members. 


THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 
29 W. 39th St., New York 18, N. Y. 


PAST EXAMINATIONS 

for Professional Engineors 

given by New York State 

This pamphlet contains the ques- 
tions given in 1952-1956 examina- 
tions. They cover problems in struc- 
tural planning and design, in practical 
applications of basic engineering 
sciences, and the more advanced and 
specialized problems in practical appli- 
cations of engineering principles and 
methods. 
$2.00 (20% Discount to ASME members) 

THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 
29 W. 39th St., New York 18, N. Y. | 
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Announces Name Change 


DeZurik Shower Co., Sartell, Minn., is 
placing into operation several substantial 
new additions to its plant which culminate a 
record of expansion during the firm’s quarter 
century of operation. At the same time, the 
company announces a change in its corporate 
name to DeZurik Corp. 

Primary among today’s DeZurik products 
is an eccentric-type non-lubricated plug 
valve, ranging in size from '/; through 20 in. 
and produced in an extensive line of types 
and body metals, These valves are used in 
almost all industrial fields, including pulp 
and paper making, chemical processing, 
mining, petroleum, water, sewage and other 
industries, the company reports. 


Computer Bulletin 


A six-page illustrated bulletin describing 
the G-15D general purpose digital computer 
and its digital differential analyzer accessory, 
is available from Bendix Computer Div., Ben 
dix Aviation Corp., 5630 Arbor Vitae St., Lo 
Angeles 45, Calif. 

The versatility and range of operations of 
the basic unit is said to be considerably in 
creased by the addition of this optional ac 
cessory. Linear and non-linear differential 
equations are solved accurately and rapidly 
with the two units, it is claimed. New pro 
gramming techniques and input and output 
equipment are described. 


Fittings, Adapters 

Parker Appliance Co., 17325 Euclid Ave., 
Cleveland 12, Ohio, announces catalog 4360 
showing straight thread plugs and adapters, 
o-rings for straight thread fittings, and steel 
brass pipe fittings. 


Bag Conveyor 


A new adjustable-length flat belt bag con 
veyor designed for package convey ing, parti 
ularly in line with filling and sewing opera 
tions, is described and illustrated in a new 
four-page, two-color bulletin, No. 0456, 
offered by Richardson Scale Co., Clifton, 
N. J. 

The bulletin describes operation of the 
conveyor, which coordinates bag packing and 
sewing into a single one-man operation, A 
key feature 1 the conveyor's lescope”’ de 
sign, which gives the user a choice of convey 
ing lengths from 7 to 12 ft. 


Use a CLASSIFIED 
| ADVERTISEMENT 
for Quick Results 
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How often do you find a flaw in a coin 


i 


(Both are made by the same basic process) 


When closed impression dies strike a coin, or hammer out a forging, they 
produce a result that gives specific advantages — freedom from concealed 
flaws, closeness to tolerance, strength without bulk, superior resistance 
to impact and fatigue stresses. These advantages mean fewer part rejects, 


greater overall economy, better product dependability and performance 


These advantages are all found in forgings, the metal you can trust. 


Do you have a part design problem? Are you now purchasing parts, made 


by other processes, which require extra metal to provide strength? Are you 


using weldments, or fabricated assemblies? You will find that often forgings i 
can climinate extras, and yet give you quality-plus advantages. 
Make it a point to call in a forging engineer to learn 
4 more about how up-to-date methods and techniques of an 
» forging can help to reduce your products or part cost. ae 

Reduce your cost by you can trust 
using forgings. Send 4, Z 
for booklets, “Wher DROP FORGING ASSOCIATION 
is a Forging?’ and 
Guide Dept. ME. 4198, Walnut St., Lansing, Mich. 
to the Use of Forgings é ( 
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Spring strain relever of high tempera 
ture sta:niess steel for applications in 
which cartridge heater leads flex. High 
tensile spring, mechanically locked to 
heater, covers lead wires a distance 
sufficient to distribute stress 


MOISTURE , y 


Moisture-resistant flexible brass con 
duit protects lead wires of cartridge 
heaters operating in presence of steam, 
water oil and vapors. Also offers added 
protection from flexing, vibration and 
mechanical damage 


Flexible brass conduit protects car- 
tridge heater lead wires against abra- 
sion from other moving parts and from 
accidental mechanical damage. Safety 
factor where lead wires are exposed to 
machine operator 


FREE BULLETIN! 


CHROMALOX 
ELECTRIC 
CARTRIDGE 
HEATERS 


Get the full story. Call your Chrom 
alox Representative or write today 


for Bulletin 850 
c 2tor 


Edwin L. Wiegand Company 


7646 Thomas Boulevard + Pittsburgh 8, Pa. 
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Plated Wire Characteristics 


Specifications and characteristics of Nickel- 
ply and Brassply electro-plated steel wires 
are described in an eight-page illustrated 
booklet issued by National-Standard Co., 
Niles, Mich. 

The wires are drawn and plated with 
nickel or brass coatings that do not separate 
from the base metal under severe twisting, 
bending, flattening or roll-threading opera- 
tions. They are used by fabricators of wire 
goods where product appearance or corrosion 
resistance are essential. 


Traffic Paint Film 


A new film depicting methods for selecting 
and applying traffic paints is now available 
from Hercules Powder Co. Wilmington 99, 
Del. The 1l6-mm. film “Highway Life 
Lines” is in sound and color and runs for 
about 16 minutes. 

Against a backdrop of highway scenes 
from coast to coast, the film covers subjects 
such as methods of evaluating traffic paints; 
factors influencing paint performance; and 
various methods of applying traffic paints. 


Nuclear Reactor Bulletins 


Bulletins describing the aqueous homoge 
neous burner reactor and a tank-type re 
search reactor have been issued by Foster 
Wheeler Corp., 165 Broadway, New York 6, 
Bulletin N.56-8 describes the operation of 

aqueous homogeneous power plant, its 
auxiliary system, biological shield and con 
tainment, and includes a cross-section and 
flow diagram. The operation and research 
facilities of the tank-type reactor are de 
scribed and illustrated in Bulletin N-56-9. 


the 


Small Seamless Tubing 


Uniform Tubes, Inc., 1200 Level Rd., 
Collegeville, Pa., has published a four-page 
general catalog covering its line of small seam 
less tubing and small tubular components. 
The firm draws seamless metal tubing in all 
popular analyses in sizes from .005 to .625 
in. OD, with walls from .0010 to .065 in. 
The company also offers forming and machin 
ing facilities and manufactures small tubular 
components on a short or long run produc 


tion basis 


Alley Chain Data 


S. G. Taylor Chain Co., Inc., Hammond, 
Ind., has published a wall chart to be used as 
a guide in the proper use of alloy chains and 
alloy slings. 

The 22 X 28 in. chart features a table giving 
the working load of single, double, triple and 
quad branch slings—sizes '/, to 2 in.—when 
used at 90, 60,45, 30 and 10 deg angles with 
the load. In addition, the chart provides 
definitions, instructions, and cautions gov 
erning the purchase and use of chain as well 
as data on inspection, wear, and the use of 
chain under heat conditions. 


CANCER LIFE-LINE 


Through films, pamphlets, 
posters, exhibits and lectures, 
our life-line of cancer educa- 
tion reaches men and women 
in business and industry. 
They learn facts about 
cancer which could mean the 
difference between life and 
death. For additional infor- 
mation about a program in 
your plant call the 
American Cancer Society 
or write “Cancer” care of 
your local Post Office. 


* AMERICAN CANCER SOCIETY 


| VISCOSITY | 


[OF LUBRICANTS| 


|UNDER PRESSURE| 


This Report reviews twelve experi- 
mental investigations made in England, 
Germany, Japan, Russia, and the United 
States on 148 lubricants comprising 25 
fatty oils, 94 petroleum oils, 17 com- 
pounded oils, and 12 other lubricants. 
Data collected are co-ordinated by 
means of sixty tables in which the re- 
sults originally appearing in diversified 
units are compared. The methods pro- 
posed for correlating viscosity-pressure 
characteristics of oils with properties 
determined at atmospheric pressures are 
reviewed and illustrated. Pertinent 
topics such as experimental work on 
heavily loaded bearings, lubrication 
calculations, and additional techniques 
for viscosity are covered. Conclusions 
and recommendations are presented 
Other sections give the required com- 
putation of temperature and pressure | 
coefficients, a bibliography of 189 
items, and symbols ' 
1954 $5.00 

(20% Discount to ASME Members) 


| THE AMERICAN SOCIETY OF | 


| MECHANICAL ENGINEERS | 


| 29 W. 39th St. New York, 18. | 
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NEW EQUIPMENT 
BUSINESS NOTES 
LATEST CATALOGS 


Selection of Coatings 

The 1957 Coatings Manual, described as 
a treatise highlighting the stopping and pre 
venting of rust on nearly all types of rustable 
metal throughout industry, home and farm, 
is now available from Rust-Oleum Corp., 
2799 Oakton St., Evanston, Ill. 

The new treatise features the results of 
over two years of intensive research by en 
gineers and local technicians in areas where 
conditions of excessive moisture, salt spray, 
fumes, gases, weather, and other rust-pro 
ducing agents are severe. It contains infor 
mation and recommendations for determin 
ing specific coatings needed to protect prac 
tically any rustable metal surface. 


Teflon Equipment 


Haveg Industries, Inc., 900 Greenbank 
Rd., Wilmington 8, Del., announces publica 
tion of a four-page bulletin on Teflon as it 
applies to its equipment now in production. 

The illustrated brochure, T-50, the first of 
a series, covers this plastic resin as a mate 
rial. It details properties. Applications 
include thin- and heavy-walled tubing and 
rod, steel pipe lining, insulated wire, machine 
parts, and sheet. 


Stainless Castings 


The second edition of the booklet “Stain 
less Castings” has been released by Allegheny 
Ludlum Steel Corp., 2020 Oliver Bldg., Pitts 
burgh 22, Pa. 

This 28-page booklet gives information on 
corrosion-and-heat resisting stainless steel 
castings. A special category in the booklet 
entitled ‘“Technical Data Section” gives in- 
formation on physical properties and chemi 
cal composition-standard analysis on stain 
less steels used in casting. 


eae 
Writing Oscillographs 

Offner Electronics Inc., has issued a 12 
page, two-color catalog describing the firm's 
new Dynograph recorder models. 

Che Dynograph is said to be a high-speed 
direct writing oscillograph for the recording 
of a variety of dynamic and static variables 
that combines in one unit, three media of re 
cording; ink, heat sensitive, or electric sen 
sitive with either curvilinear or rectilinear 
coordinates. Described are the principles of 
operation, specifications, assemblies and con 
struction of four units. 


Blast Room 


The Vacu-Blast Room, for low cost clean 
ing of castings with high visibility, achieved 
through efficient downdraft ventilation i 
described in a leaflet published by the Vacu 
Blast Co., Inc., Belmont, Calif 

A patented waffle-type floor is said to per 
mit rapid removal of abrasive from the room 
Ihe abrasive is removed from the blast room 
by the air that ventilates the room, is com 
pletely air washed and is returned to the con 
tinuous blast generator in a closed system. 
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FIGHT VIBRATION WITH VIBRATION 


twist testing 
torsional exciter 


ORSIONAL testing has been done 
7 with rectilinear motion shak- 
ers by applying ingenuity in 
linking table to specimen. But 
here’s a new MB exciter that 
produces torque directly. Its 
performance characteristics per- 
mit you to use it as a calibrator 
for torsional pickups and accel- 
erometers . as well as for 
testing gyros and relays (as 
examples), or checking torsional 
vibrations of armatures, or de- 
termining torsional modes in 
various rotating parts. 


OPERATING FACTS 


At free-table, no load, this MB 
Model CA 1050 Exciter oscil- 
lates at up to 1600 cps without 
resonance in moving elements. 
It develops 110 ft. Ibs torque, 
which produces angular acceler- 
ations as high as 1570 radians 


sec/sec. Maximum total dis- 
placement is 45. 


A MATCHED SVSTEM 


Any one of several MB elec- 
tronic power supplies drives the 
equipment, depending on the 
specific frequency range, power, 
and performance you want. The 
MB Model T51 Power Supply 
shown comes with automatic 
cycling controls if desired. 


SEND FOR DETAILS 


Technical data available. And 
for more information on how and 
where to use this unusual equip- 
ment, contact our staff of vibra- 
tion specialists. You can’t come 
to a better qualified authority 
on the subject ... nor to one 
more willing to help on your 
specific vibration testing prob- 
lems. 


manufacturing company 
A DIVISION OF TEXTRON INC. 


1074 State Street, New Haven 11, Conn. 


HEADQUARTERS FOR PRODUCTS TO ISOLATE... EXCITE... . AND MEASURE ViBRATION 


}<—32 
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@ Vibration and Stress Analysis 


Recent EE, ME 
Graduate Inquiries 
Also Invited 
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INERTIAL 
GUIDANCE 
SYSTEM 
PROGRAM 


Mechanical Design 
Electronics Package Design 
Electronics Package Cooling 


NEERS 


DESIGN 
MECHANICAL 


= 


a 


Work with the top men, in the most Versatile 
Laboratories and with the finest test, research 
and development facilities. New plant being 
added in suburban Milwaukee as part of 
Major, Permanent, Expansion Program. 


AC provides financial assistance toward your 
Master's Degree. Graduate Program also avail- 
able evenings University of Wisconsin, 
Milwaukee. 

GM's aggressive position in the field of man- 
ufacture and GM's policy of decentralization 
creates individual opportunity and recognition 
for each Engineer hired. 

Milwaukee offers ideal family living in a pro- 
gressive neighborly community in Southern 
Wisconsin. 

For personal confidential interview in your 
locale send full facts about self to 


Mr. Joho FP. Heffinger, 
Supervisor of Technical Employment 
THE ELECTRONICS DIVISION 
GENERAL MOTORS CORP. 


Flint 2, Mich. Milwaukee 2, Wis. 
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Combustion Analyzer 


Bailey Meter Co., 1050 Ivanhoe Rd., 
Cleveland 10, Ohio, announces the avail 
ability of a four-page product specification 
E65-5 describing the “Heat Prover’’ com- 
bustion analyzer which indicates per cent 
by volume oxygen and combustibles present 
in the exhaust gases from all types of boiler 
and industrial furnaces. 

Operating and physical characteristics are 
provided, together with a list of accessories 
and helpful ordering information. 


Estimating Chart 


As an aid to estimating the amount of ma 
terial necessary to insulate cylindrical ves 
sels, the Armstrong Cork Co., Lancaster, 
Pa., has developed a chart for converting 
gallon quantities into square feet of surface 
area. 

The chart was developed to eliminate com 
plex mathematical calculations when vessels, 
such as domestic hot water tanks and expan 
sion tanks, are designated only by gallon 
size, or by length and diameter. 


Industrial Equipment 


A 44-page catalog featuring air-powered 
reciprocating pumps and equipment for 
paint circulating systems, viscous material 
transfer, extrusion applications and spraying 
has been announced by Gray Co., Inc., 1045 
Sibley St., N. E., Minneapolis 13, Minn. 

The No. 453 Catalog illustrates and de 
scribes in detail air-powered Powerflo pumps 
for pumping, directly from original contain 
ers, material from light fluids to the most 
Four complete series of 


viscous mastics. 


pumps in varying power ratios are available. 


Pinhole Detector 


Bulletin GEA-6520, four pages, providing 
information on capabilities and operation of a 
redesigned pinhole detector for automatically 
inspecting fast-moving opaque strip for 
small holes, is available from General Electric 
Co., Schenectady 5, N. Y. 


Compressor Bulletin 
A revised “Reciprocating Compressor”’ 
bulletin is available from Trane Co., La 
Crosse, Wis. Included for the first time are 
ratings and data on the firm’s 125 and 150 
hp compressor and condensing units. Rat- 
ings on 60, 75 and 100-ton condensers have 
been revised to conform with a new and more 
efficient condenser, which incorporates water 
heads at both ends. The double-head design 
permits increased cleaning ease of condenser 
tubes, the company reports. 


For Consulting Engineers 
Turn to Page 180 
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Excitation Systems 


A comparison of the four basic types of 
automatic excitation systems is given in an 
eight-page leaflet entitled, “Selecting Excita 
tion Systems for Turbo-Generators,” released 
by Allis-Chalmers Mfg. Co., 949 S. 70th 
St., Milwaukee, Wis. 

The leaflet, No. 05R8530, lists the princi 
pal component parts used in each of the ex 
citation systems and reveals their advantages 
and limitations. 


Selector Valves 


New developments in the firm's seal-tite 
selector valve line are presented in catalog 
356A, available from Republic Mfg. Co., 
15655 Brookpark Rd., Cleveland 11, Ohio. 

The valves are designed for service for air, 
gases, hydraulic oil, non-aromatic fuel, petro 
leum, and water. Working pressures for 
air and gases are 0-500 psi; for liquids, 
0- 1000 psi. Operating temperature range is 

65 to 160 F, 


Rectilinear Recorder 


Three illustrated bulletins on a rectilinear 
writing galvanometric recorder, the recti 
riter, and accessories are announced by Hous 
ton Technical Laboratories, subsidiary of 
Texas Instruments Inc., 3609 Buffalo Speed 
way, Houston 6, Tex. 

Bulletin R-501 is a six-page, two-color 
brochure detailing the design, construction 
and operator convenience features of the 
recti/riter, an ink-writing, strip chart re 
corder. Supplementary illustrated bulletins 
describe the recti/riter panel and shock 
mounts and the line voltage monitor at 
tachment which converts the recorder to an 
expanded scale graphic voltmeter. 


Push Button Switches 


A four-page catalog, No. 200, covering its 
line of push button, lever and turn switches 
has been released by Donald P. Mossman, 
Inc., Brewster, N.Y 

Included are illustrations, ratings, dimen 
sions and all specifications. A section is de 
voted to the company’s electronics division 
which specializes in assembling and wiring of 
control panels, cableforms, to individual cu 


tomer requirements. 


Chromizing Process 

A four-page reprint, ““Chromizing for Re 
sistance to Corrosion and Wear,” is available 
from Chromalloy Corp., 45 Tarrytown Rd., 
White Plains, N. Y. 

The article gives technical information ona 
number of applications of the ductile and the 
hard case produced by the firm's process in 
which chromium is diffused into the surface 
of steel parts. In addition to photograph 
and photomicrographs there are tables show 
ing the types of base steels used, and the 
properties created by Chromallizing. 
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SYVTRON 


VERTICAL-VIBRATORY 


PARTS 
FEEDERS 


Automatically feed and 
orient piece parts... 


Controlled feed rates of parts 
to automatic machinery 

SYNTRON Vibratory Parts Feeders have broadened the 
once limited field of piece parts handling. Syntron Parts 
Feeders with their unique, gentle vibrating action and 
rheostat controlled rate of parts flow allows the handling 
of very fragile parts, such as thin walled glass bulbs, easily 
shipped ceramic parts, explosives, etc. This is impossible 
with mechanical feeders. SYNTRON PARTS FEED- 
ERS are designed for long dependable service and simple, 
low cost maintenance. Easily adaptable to any auto- 
matic machinery operation, assembly, counting, inspect- 
ing, packaging, etc., that require single file feeding of small 
parts. Send sample parts to SYNTRON application 
Engineers for recommendations. 


Other SYNTRON Equipment of proven dependable Quality. 


POWER CONVERSION SELENIUM INFRARED 
UNITS RECTIFIERS HEATING PANELS 


Write for complete catalogue Data—F REE 
SYNTRON COMPANY 


498 Lexington Avenue Homer City, Penna. 
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AUTOMATIC RESET— #91300, #91400 
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HOW CHACE THERMOSTATIC 


 BIMETAL ACTUATES THE 


MOTOR 
PROTECTOR 


MANUAL RESET— #92300, #91400 


A PRODUCT OF RBM DIVISION OF 
ESSEX WIRE CORP. 
LOGANSPORT, IND. 

After years of development by RBM 
Division of Essex Wire Corp., and 
now in volume production, this 
bimetal motor over-load protector 
prov ides overload protection for split 
phase or capacitor motors such as are 
used in many household appliances. 
It may also be used with 110/220 
volt motors of heavier capacity. The 
dise-type element is sensitive so as to 
give instant response to locked rotor 
current, yet carry starting surges and 
protect against running over-loads. 
The calibration to trip at 105” (also 
120°) allows for ambient compensa- 
tion for varying temperatures within the motor. The box shape 
of the terminals prevents soldering spatter and the double break 
contact provides long contact life. The snap-action dise element 
is fabricated from Chace Thermostatic Bimetal. 


Here’s how the manual reset protector works: The heater wire 
(A) carries a normal load but is heated by locked rotor currents 
or running overload currents. The heater in turn heats the ther- 
mostatic bimetal dise element (B) until at the calibrated temper- 
ature it snaps into the reverse shape, opening the contact points 
(C); when the reset plunger is depressed after correction of the 
failure, the two buttons (D) contact the bimetal element, forcing 
it to snap back into its original shape with contacts closed, 


Remember Chace when you design for temperature actuation or indi- 
cation, or for protection of valuable equipment. Dependable Chace 
Thermostatic Bimetal is available in 28 types, in strip, coil or completely 
fabricated and assembled elements made to your specification. Write 
for new 44-page booklet, “Successful Applications of Chace Thermo- 
static Bimetal,”’ containing interesting uses of bimetal and many pages 


of engineering data. 


NEW EQUIPMEN 
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Vibration Eliminators 


Availability of literature descriptive of vi- 
bration eliminators obtainable with a major- 
ity of its lines of air conditioning and refrig 
eration equipment is announced by Drayer 
Hanson Div., National-U.S. Radiator Corp., 
3301 Medford St., Los Angeles 63, Calif. 

The rubber-in-shear isolators are shipped 
from the factory assembled to units, if so 
specified. Charts on the vibration elimina- 
tors indicate total number of eliminators re- 
quired per unit, shipping weights, and include 
diagrammatic cross-sections of these molded 
mound-shaped components. Units are keyed 
to the firm’s range of products for all models 
and coil arrangements. 


Polyethylene Foam 


Agilene-F, expanded foam polyethylene, is 
detailed in a new catalog sheet, published by 
the American Agile Corp., Box 168, Bedford, 
Ohio. 

The material has a uniform small-sized 
closed-cell structure. It is offered in such 
semi-finished molded components as rings, 
blocks, rods and sheet, and can also be molded 
to shapes to meet individual specifications. 
Principal applications include those for gas 
keting, cap and closure linings, low-tempera 
ture insulations, industrial floats, sandwich 
cores, shock absorbers, packaging, buoys, ra 
diation shielding. 


Gas Liquefier 

A six-page folder giving engineering data 
on the Norelco gas liquefier is available from 
the Instruments Div., North American 
Philips Co., Inc., 750 S. Fulton Ave., Mount 
Vernon, N. Y. 

Ihe bulletin is illustrated with photos and 
drawings which show the operating cycle and 
construction of the machine. Technical 
details cover speed, efficiency, yield, moter 
charac teristics, cooling water consumption, 
weight and size. Information is included on 
liquid air applications. Liquefying of gases 
from cylinders is also discussed with respect 
to industrial problems. The folder also cov 
ers the economics and practicability of an 
in-plant source of liquid air when tempera 
tures as low as —328 F must be produced 


Gear Checker 


A bulletin highlighting the features of a 
new automatic-cycle gear checker is available 
from Michigan Tool Co., 7171 E. McNichols 
Rd., Detroit 12, Mich. 

The two-page, two-color bulletin, No. 481 
A, describes the equipment, its operation and 
its capabilitie Designed particularly for 
aircraft and special-purpose spur gears, the 
checking unit measures and records parallel- 
ism, tooth taper and tooth spacing. Read- 
ings are automatically and permanently re 
corded in two colors by a built-in recorder for 
easy evaluation. Accuracy, through a two 
channel electronic circuit, is to 0.0001 in. 
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Oil Seal Engineering 

Victor Mfg. & Gasket Co., Box 1333, 
Chicago 90, Ill, has released a new edition, 
No. 305, of its oil seal engineering catalog. 

The 60-page catalog illustrates the stand 
ard designs available in the two. primary 
classifications of oil seals: metal OD and 
rubber elastomer OD. It gives specific rec 
ommendations on design adaptability in rela- 
tion to press temperature, and shaft 
speed conditions. It groups under shaft 
sizes the various designs available, with a 


ure, 


cross section of each design. 


Permanent Magnets 


Publication of a new technical bulletin 


entitled ‘““The Newest of the Alnicos, Alnico 
5Cb” has been announced by Thomas & 
Skinner, Inc., 1120 EF. 23rd St., Indianapolis, 
Ind. 


The bulletin gives a description of Alnico 
5Cb, including its physical properties, di 
mensional limitations and a typical demag 
netization and product curve. It 
also contains a description of the comparative 
properties of all the firm's standard perma 


energy 


nent magnet materials. 


Servo Components 


Norden-Ketay Corp., Commerce Rd., 
Stamford, Conn., announces bulletin No 
410, describing high temperature servo 


mechanism components. 

The units are available to meet customer 
specifications under high ambient tempera 
ture conditions encountered in airborne and 


nuclear applic ations. 


Polyvinyl Chloride Eductors 

Bulletin supplement 2M-PVC released by 
Schutte and Koerting Co., Dept. JA-1, Corn 
wells Heights, Pa., the company’s new poly 
vinyl chloride eductors 

Ihe eductor is recommended by the com 
pany for liquid pumping and mixing opera 
tions and, when particle size permits, the 
handling of solids. Performance character 
are similar to those of the equivalent 
size standard metal units. Thi: 
, capacitie 


istic 
upplement 
includes tables of dimension , and 


a partial list of recommended uses. 


“Rolling Mills for Processing Nuclear Fuel 
Flements,” a 12-page booklet published by 
Stanat Mfg. Co., Inc., 500 Shames Dr 
Westbury, N. Y., discusses in detail the spe 


cial equipment employed in rolling and fabri 


cating the new metals required for the atomic 
energy program, 
The text covers the solution of problem 


confronted in the nuclear field with regard to 


avoidance of radiation hazards and special 
rolling techniques. Included are photo 
graphs and descriptions of rolling mills a 
well as slitting and leveling equipment used 
in AEC installations and private companie 


involved in nuclear work 
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there is an easy way to 
couple machines 1 to 50 feet apart = 


Watson-Spicer Flexible Shafts can transmit from 10 to 800 horsepower 


either horizontally or vertically. Putting extra distance between driving 


and driven machines allows you to solve many problems — elbow room 


for maintenance — better weight distribution — flexibility of space allo- 
cation — and extra reach from prime mover to machinery in pits or on : 


elevated supports. Also, you can isolate engines or motors from dirt, 


moisture, fire hazards or contact with process materials. 


You may be solving cost problems as well. Watson-Spicer Flexible 


Shafts greatly simplify alignment problems, eliminating need for costly 


common base plates and significantly reducing millwright time. 


a Time Proven 


INDUSTRIAL 
Herible Drive 


It’s easy to recognize the 
places for flexible shafts — if you 


know the criteria. It’s easy to 


choose the right sizes — if you 


have the engineering data, And 


they're easy to buy — if you 
know whom to call and what to 
specify. This is information that 


should be in your files. We'll 


WATSON 
SPICER 


be glad to send it, if you'll write 
and ask for ‘atalog F-2, 


H. S. WATSON COMPANY 


1316 67TH STREET, EMERYVILLE 8, CALIFORNIA 
1606 LASKEY ROAD, TOLEDO, OHIO 
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Tape Recorder 


Capabilities and characteristics of the 
F R100 instrumentation tape recorder are de 
scribed in a 20-page booklet published by 
Ampex Corp., 934 Charter St., Redwood 
City, California. 

Numerous illustrations show transports, 
heads, and modular electronic assemblies 
used with the unit. Where necessary, 


‘so Veane or 


graphs are provided to clarify specifications 
and recorder operation. The firm says the 
recorders are used in data acquisition, stor- 
age, analysis and reduction, in machine and 
process programming and in dynamic simu- 
lation. Data may be recorded and reproduced 
in the de to 100-ke frequency range on one 
to 14 tracks at any of six standard tape 
speeds, 1’/, to 60 in. per sec. 


LOOKING FORWARD 


JOHN WILEY & SONS, 


Robert Fulton’s marvelous steamboat 
fired the minds of forward-looking men 
when she churned up the Hudson 


in 1807. 


To the House of Wiley, founded that same year, 
the Clermont’s voyage opened up 
a new and exciting frontier in publishing 


If America were to exploit her new industrial age 
pioneering books would have to be provided 

It is this demand — greater in 1957 than ever — 
that Wiley has been meeting successfully 

for one hundred and fifty years. 


Today, the Clermont’s atom-powered granddaughter 


slips through the seas... 


the scientific community continues to expand... 


and, planning for the future, 


John Wiley & Sons looks forward to publishing 
an ever-greater number of distinguished books 
in all areas of pure and applied science. 


Inc. 


440 Fourth Avenue, New York 16, N. Y. 
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Thermopiles for Conversion 


A 12-page brochure describing Hilger 
Schwarz thermopiles for conversion of infra 
red energy into clectrical energy suitable for 
amplification and measurement is available 
from Jarrell-Ash Co., 26 Farwell St., Newton 
ville 60, Mass. 

Being introduced in the United States for 
the first time, these thermopiles are designed 
for applications in the fields of infra-red spec 
trophotometry, astronomical infra-red meas 
urement, emission pyrometry, and as com 
ponents of temperature control devices. The 
thermopiles are produced in both vacuum 
sealed and air types, and are available with a 
choice of four window materials—glass, 
quartz, fluorite or potassium bromide. 


Valve Selection 


A revised edition of “Guide for Selecting 
Valves, Boiler Mountings, Lubricating De 
vices” has been published by Lunkenheimer 
Co., Cincinnati 14, Ohio. 

New sections, describing LQ600 bronze 
globe valves, with Brinalloy seats and discs; 
Luncor PVC all-molded valves; and solder 
end valves have been added to the 24 pages 
of tables, technical data and information. 


Abrasive Cut-Off Machines 


The firm’s line of abrasive cutting ma 
chines is described in a four-page folder, Bul 
letin DH-460-B, released by the Campbell 
Machine Div., American Chain & Cable 
Co., Inc., Bridgeport 2, Conn. 

Twelve models of varying capacities are 
pictured in the folder. Specifications such 
as model number, uses, floor dimensions, 
speeds are given in a comprehensive table. 
Data on Allison abrasive cutting wheels are 
also listed. 


Stainless Steels 


A publication entitled “Stainless Steels 
Types 308, 309 and 310" which have in 
creased chromium and nickel content over 
stainless steel types 302 and 304, is being dis 
tributed by Allegheny Ludlum Steel Corp., 
2020 Oliver Bldg., Pittsburgh 22, Pa. 

The eight-page booklet contains such in 
formation as physical properties, heat treat 
ment, strength at elevated temperatures, 
fatigue strength, and resistance to oxidation. 
The steels are used in furnace parts, boiler 
baffles, fire box sheets, oven linings, still tube 
supports, pump parts and kiln linings, the 
company reports. 


Use a CLASSIFIED 
ADVERTISEMENT 


for Quick Results 
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Torque converter drives for litt trucks are 
described in specification sheets on the Hys 
tamatic drive, now being made for lift trucks 
by Hyster Co., 2902 N. E. Clackamas St., 
Portland 8, Ore. 

This transmission is available as optional 
equipment for the all-new 3000, 4000 and 
5000 lb capacity 30, 40 and 50 lift trucks on 
pneumatics in addition to their “Space 
Saver” lift trucks of the same capacities on 
cushion tires. According to the company, 
the torque converter transmission allows 
positive “inching” control and allows com 
bined “inching” and raising of load at full 
lifting speed. Low-high gear shifting is elim 
inated and synchronizer forward 
reverse shifting. 


if reed S 


SR-4 Devices 


A new line of flat grid, fine pitch, bakelite 
gages, described as superior replacements for 
small sizes of wrap-around gages, is among 
the new products listed in the new price list 
on SR.-4 strain gages, instruments and a 
cessories issued by the Electronics and In 
strumentation Div., Baldwin-Lima-Hamilton 
Corp., Dept. 5086, Waltham, Ma 

he list contains a discussion of gages and 
methods of using them. Other product 
priced in the new list include several new, 
self-compensated gages, a high temperature 
and room temperature foil gage line and an 
assortment of special cement kits. 


Alloy Cold Forging 


A process for cold forging super alloys into 
virtually any shape is featured in a brochure 
available from Impact Products, Inc., Box 7, 
Orangeville, Ohio. 

The process has been used successfully on 
§-816, Inconel 700 and 713, Udimet 500 and 
4.286, the company says. The four-page 
brochure points out that the new cold forging 
process also can be used on steel and alu 
minum. It describes the process and lists 
eight major advantages resulting from it 
use. Nine case histories of parts cold 
forged are explained. 


Steel Springs 

ALCO Products, Inc., Box 1065, Schene« 
tady, N. Y., has available a 16-page bulletin 
on the company’s production of hot and cold 
wound steel springs. 

The two-color publication describes the 
firm's experience in the spring producing in 
dustry at Latrobe, Pa. and later with the ad 
dition of a second plant at Chicago Heights, 
Ill. The bulletin describes adaption of auto 
mation techniques in producing springs, and 
contains formulas and specifications for heli 
cal extension springs and volute and Belle 
ville disc springs. Also included in the book 
are two pages of design recommendations 
and a chart listing physical properties for cal 


culating springs in 22 materials. 
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Reactor Booklet 

Raytheon Mfg. Co., Waltham 54, Mass., 
has published a new, up-to-date edition of its 
reactor booklet, “Nuclear Reactor Data 
which gives the important characteristics of 
142 reactors located throughout the world. 

Most of the information for the booklet 
was obtained directly from reactor designers 
and owners in the United States, England, 
Norway, Germany and other countries 


@” 


technological 


The Navy's newest submarine, USS Darter, built by 
Electric Boat Division, General Dynamics Corporation 


BOARDMASTER By UNIVERSAL 


Expendable Pallets 

Signode Steel Strapping Co., 2600 N. West 
ern Ave., Chicago 47, IL, offers an illustrated 
chart which describes the most efficient 
methods of handling expendable pallets of 
wood or non-wood construction. 

It includes instructions for loading boxes on 
pallets, handling pallets by fork trucks and 
hand pallet trucks, and both truck and car- 
loading methods. 


Your partner 


advancement 


Are your drafting boards keeping pace with 
engineering developments? The installation 


of Universal Boardmaster drafting machines 


more than pays for itself in greater 
drafting efficiency and productivity. 
Precision accuracy and facility of operation 
‘ are basic to Universal design. Ten exclusive 
construction features prove Boardmaster’s 
time-saving, work-saving superiority. 

J We invite you to write for this 

factual information. 


UNIVERSAL DRAFTING MACHINE CORPORATION 
7960 LORAIN AVENUE, CLEVELAND 2, OHIO 
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Electronic Products 


Information on cathodes and other tubular 
electronic parts is incorporated in a revised 
catalog published by Superior Tube Co., 
1715 Germantown Ave., Norristown, Pa. 

Designated as Catalog No. 51, it describes 
two new additions to firm’s line: the narrow 
neck dise cathode and Cathaloy P-51. Using 
a smaller ceramic than standard, the narrow 
neck dise cathode is said to permit manufac 
turers to produce cathode ray tube with a 
narrower glass neck, thereby increasing the 
deflection angle of the tube to allow a shorter 
tube design. Cathaloy P-51 is a pure nickel 
alloy with four percent tungsten added for 
resistance to shock and vibration. 


Free Operator's Booklet 


“How To Operate A Lift Truck,” a 24-page, 
two-color booklet, is offered by Hyster Co., 
2902 N. E. Clackamas St., Portland 8, Ore. 

The two-color cartoon technique is used 
and information about the operation of a lift 
truck, preventive maintenance, safety and 
basic materials handling is included. Draw 
ings for setting up an obstacle course are also 
included 


MADE 


WIRE FORMS 
SPRINGS 


METAL STAMPINGS 
In Industry, in homes, farms and 1940 


shops, you'll find daily, living proof 
that D-&-B's KNOW-HOW pays 
out in EXTRA performance. Rely 
on expert engineers for parts that 
meet your exact needs and save 
you MONEY! Get Wire Forms, 


Rubber Rolls 


The maintenance of rubber rolls is the sub 
ject of Roll Report No. 11, recently published 
by Rodney Hunt Machine Co., Orange, Mas 

A table lists faults and the causes of faults 
commonly found in rubber rolls, together with 
recommended treatments. Also presented is 
a discussion of maintenance techniques, with 
recommendations about problems involving 
grooves, cracks and surface damage, lubrica 
tion, cleaning, transportation and Storage. 


Glass Fiber Insulation 


L. O. F. Glass Fibers Co., 1810 Madison 
Ave., Toledo 1, Ohio announces the release of 
a product brochure, WPD-12, describing 
three kinds of flame-blown glass fiber insu 
lations used for thermal and acoustical 
applications. Charts are included illustrat 
ing the acoustical and thermal values of 
Microlite, Super Fine, and Mocrotex insulat 
ing blankets. 

In addition to the flexible and light-weight 
insulations, other company products, in- 
cluding Micro-Fibers, Micro-Quartz, plastics 
reinforcing products, textile yarns and mat 
products are described. 


Air-Cooled Compressors 


A 16-page bulletin, showing a complete line 
of small, air-cooled compressors for industrial, 


automotive, commercial and general use, is 
offered by Gardner-Denver Co., Quincy, 
Illinois. 

The compressors described are widely used 
for providing air for anything from hammers 
and hoists to vacuum cleaners and laundry 
presses, the firm states. Both one- and two 
stage compressors are offered, with working 
pressures ranging from 85 to 175 psi. Models 
shown include bare compressors and those 
with horizontal and vertical tanks. The latter 
models are designed for use in limited space. 
Spec ific ations tor eac h model are given. 


Cold Headed Fasteners 


A four-page catalog covering the design 
and manufacturing advantages of cold 
headed fasteners and parts is available from 
John Hassal, Inc., Westbury, N. Y. 

Text and illustrations show the design pos 
sibilities in rivet, nail and threaded part 
manufacture by the cold heading or cold 
forging process. 


25, 39, 


10 YEARS \ 


ELLISON 
SERVICE-AND 
STRAIGHT LINE GAGES 
ARE STILL YOUNG- 
STILL ACCURATE! 


Reports from the field indicate that many of the first Et- 


Springs and Stampings that are 


easily assembled . . . that 
withstand stress . . . and 
perform under the most 

trying conditions! 


PEELY DELI very 


- WRITE — WIRE — or PHONE 
for Estimates and Delivery Dates 


DUDEK & BOCK 


 §PRING MFG. CO. 
4014 W. Grand, Chicago 51, Ill. 


LIsoN Straight Line Draft Gages installed are still giving 
highly satisfactory performance. Ellison Gages give accurate 
readings—non-parallax pointers. Long lasting, positive, 
highly responsive mechanism. Bell type or Diafram type. 
Models for any panel board arrangement. Send for Bulletin 
122—Bell type; Bulletin 124—Diafram type. 


ELLISON DRAFT GAGE CO., INC. 


552 W. MONROE ST. Since 1896 CHICAGO 46, ILL. 


The Ellison Line Also Includes: 
Draft Gages, Bell and Diafram—Inclined Draft Gages—Portable 
Inclined Vertical Tube Gages—Vertical Tube Gages—Oil, Heavy 
Liquid and Mercury—Single and Multi-Tube-Saturator Gages— 
U Gages—Stationary and Portable—Air Filter Gages—Dial and 
Inclined Tube Types—Pitot Tubes—U Path Steam Calorimeters— 
Portable Gas Analyzers-Orsat Type 


DICKENS 2-1020 
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NEW BUSINESS ‘LATEST 
EQUIPMENTHE NOTES CATALOGS 


Metering Pump Steel Tube Fittings Miniature Gear Boxes 4 
A low capacity, medium pressure unit de Publication of a 48-page steel tube fittings A revised four-page, two-color illustrated 
signed for accurately proportioning variou catalog is announced by Weatherhead Co., brochure, SW-1, describing the firm's latest 
solutions or chemicals is described in a new Fort Wayne Div., 128 W. Washington Blvd., developments, is now available from South 
bulletin issued by Proportioneers, Inc., divi Fort Wayne, Ind. western Industries, Inc., 5880 Centinela Ave., 
sion of B-I-F Industries, Inc., 345 Harris The catalog incorporates engineering data Los Angeles, Calif 
Ave., Providence, R. I on hydraulic flareless tube fittings and The edition describes and illustrates minia 
Features of the pump are listed, together SAE 37 deg Flare (JIC) hydraulic tube turized gear boxes, miniaturized vibration : 
with descriptive data, capacity tables, cuta fittings. A section is devoted to assembly in resistant pressure switches, and lightweight, = 
way-dimension drawings. The Model 1105 structions, materials, finishes and operating compact screwjack actuators, The com iz: 
is available in six types covering a capacity pressures. pany’s equipment, research and development 
range from 0.12 to 20 gph. facilities and customer services are also dis 


Stainless Steel Alloys cussed. 


An eight-page data sheet on the chromium 


Weld Tube Mill Handbook nickel-manganese stainless steels types 202, 
A 64-page, illustrated handbook entitled 204, and 204L is being distributed by Alle Heat Exchange Data 


“Electric Resistance Weld Tube Mills” gheny Ludlum Steel Corp., 2020 Oliver 
describing the use of modern tube mills in Bldg., Pittsburgh 22, Pa. A four-page bulletin, HE-1, is available 
the manufacture of pipe and tube is available The publication gives information on such from Heat Transfer Co,, 145 Sussex Rd., ‘ 
from Yoder Co., 5500 Walworth Ave., items as intergranular corrosion, mechanical West Englewood, N. J 
Cleveland, Ohio. properties, analysis, and stress rupture prop The bulletin describes shell and tube heat 
A step-by-step description of the electric erties. According to the company, the type exchange equipment. It points out the func 
weld process beginning with the roll forming 202, 204, and 2041 represents a new family tion of the company; the manufacture of 
and shaping of tube, through to the finished of austenitic stainless steels which possess “Custom Engineered’’ equipment Con 
product is provided. Photographs, drawings, very desirable mechanical and corrosion re struction features, general specifications and 
and charts illustrate operation, capacities, sisting properties. They correspond to the standard materials for the line of heat ex 
and applications of electric-weld tube mills of chromium-nickel types 302, 304, and 304L, change equipment are outlined in tabular 
various sizes. but use substantially less nickel form 


voss 
VALVES 235 A 


in your 
machine 
mean 


LESS MAINTENANCE, FEWER SHUTDOWNS 


for your COMPresSOF. (air, gos, ammonia) 


¢ up to 40% more valve area » minimum pressure 

loss + higher efficiency + less power consumption 
¢ normal discharge temperature + quiet, vibration- 

free + utmost safety » lower operating costs 


70 give you better 
4 SPRAY NOZZLES 


@ Shown above is a portion of 
Spraying Systems’ own 
research facilities. Here 
the variables of nozzle 
design, fluid properties 
and operating conditions 
are studied and measured... to provide 
original data for better design and improved 


VOSS VALVES are made to specifica- 
tion, machined from solid stock (not cast) 


VALVES and PLATES are of heat 


Our detailed 


performance wherever spraying is involved. treated alloy or stainle teel; PLATES — proponat will be 
WRITE FOR Catalog 24... contains , are machined, not stamped, and ground — sent without a 
forty-eight pages of complete for precise close-tolerance fit; are dimen obligation : 


Sond name, 
bore, atroke and 
specd of machine 


information on thousands of oe 
nozzie types and capacities. 


SPRAYING SYSTEMS CO. 


# 


sionally stable...ductile...resist fracture, 
high temperatures and corrosion...with- 
stand fatigue. SPRINGS, of heavy rec- 
tangular sections and large diamete 


3265 RANDOLPH STREET BELLWOOD, ILL. 
add to dependability and safety 
A ADVANCED SPRAY NOZZLE DESIGN FOR NEW 
¥ 
%, DIMENSIONS IN CONTROL AND PERFORMANCE “VOSSVALVES J. H. H. Voss Co., Inc. 
a S v A LVES 785 Last 144th Street, 
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New Taylor TRAN 


Gives Superior 
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: wil (6" x 6" x 4%") 
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SCOPE Controller 


Performance Small Package 


Latest addition to famous Transet line uses 


unique Motion-Balance principle. 
Proven by months of tests on toughest applications. 


ERE’S the first in a series of new 
Taylor TRANSCOPE instruments 
that will set new standards of process H 
performance. It's the new i 
Controller—a miniature i 


control 
TRANSCOPE 
controller that's new in design, new in 
principle .. . and in performance has | 
no equal, particularly on applications ; 
where the span of measurement is very 
short. It is ideal for the time constants 
of modern processing. 

Simple to adjust, easy to maintain—and 
to convert from one form of control to another, the 
TRANSCOPE Controller can be panel, rack or field 
mounted. The adjustable proportional response sys- 
tem is based on the Motion-Balance principle that uses 
bellows as pressure sensitive elements. The illustration 
on the opposite page shows how the instrument looks 
—here’s what it means in your plant: 

1. Exceptionally fast and smooth response—partic- 
ularly important on start-ups. 

2. Ease of alignment—smooth-acting screw-driver 
adjustment because of ball-bearing construction. 

3. New high standard of accuracy and setting for 
gain, reset and Pre-Act responses. 

4, Outstanding in its insensitivity to ambient temper- 


atures. 


aan 5. Very low air consumption—only 0.1 
scfm. 
6. Adaptability to changes in process 


.. complete interchange- 


requirements . 
ability of components so you can con- 
vert from simplest to most complex 
forms of control in the field. 

7. Instrument action is reversed by 
merely rotating a dial. 

8. Integral cut-off relay—a built-in fea- 
ture—for field-mounted or panel- 


mounted use. 

9. Plugs into Transet Indicators or Recorders or lo- 
cally-mounted manifolds. 

10. Friction-free bending member... 
because no wear. 

11. Easy access to nozzle and baffle. 
12. Rugged bellows construction keyed in position, 
Dynamically-balanced force plate. 
13. Stainless steel nozzle and baffle... 
rugged aluminum assem- 


no Maintenance 


hardened stain- 
less reaction members... . 
blies. Dust and moisture-proof case suitable for out- 
door mounting. 


Write for Bulletin 98278. 


Taylor Instrument Companies, Rochester, N. Y., and 
Toronto, Canada. 


Instruments for indicating, recording and controlling temperature, pressure, flow, liquid level, speed, density, load and humidity. 
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n tne United States, has always occupied a prominent position among 


e many years Nordberg has contributed many of the most notable 
ts in the development of more efficient prime movers 


all in the interes of improved fuel economy, simplicity of des 


better overall performance, 
rch, engineering and development continues 
to direct its efforts tdward further achievements by intelligently. 
anticipating power Fequirements. As a result of these efforts Nordbe 
today ... with a full range of engine sizes fro over 12,000 
including. Diesel, Duafuel® and 


re’ R > 


DIESEL OUAFUEL® — 
SPARK. IGNITION GAS ENGINES | 


makes Nordberg Engines your 
: 
| 


Something different 
(and decidedly better) 


ONE-PIECE blades extend 
THROUGH slots in the cen- 
terplate — then are welded 
both front and back on both 
sides of the centerplate. ; 


,«« @ typical CLARACE answer to the demands of mechanical draft 


Sure, you can perhaps get by with lesser 
construction, That is, a wheel with separate 
blades on each side of the centerplate. 


But our conviction is: there can be no 
compromising on the construction of a pun- 


ishment-taking mechanical draft fan. 


That's why, unlike wheels of other makes 
the wheel for the Clarage Type RT fan is 
built as shown above. Clearly, this construc- 
tion provides EXTRA strength that assures 
the user longer-lasting, trouble-free service. 


Additional advantages of choosing Clarage 
Type RT equipment are shown in Catalog 
901. Write for it today, CLARAGE FAN 
COMPANY, Kalamazoo, Michigan. 


Clarage builds for many of the biggest and most 
exacting air handling jobs. This Type RT fan 
wes constructed for induced draft service in a 
Porto Rican sugar refinery. 


...dependable equipment for 
making air your servant 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA; Canada Fans, ltd., 4285 Richelieu $1., Montreal 
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ENGINEERS 


Build Your Career Today on the Solid 
Foundation of the Industry of Tomorrow 


ATOMIC 
POWER 


Write today for 
free, informative 
booklet, “‘Nuclear 
Power” 


Nuclear Power 


Mr. John D. Batey, Westinghouse Electric Corp 
Dept. M-2, P.O. Box 1047, Pittsburgh 30, Penna 


Dear Mr. Batey: 
Please send me your free booklet entitled “Nuclear Power.” | am interested in the 
field(s) checked below 


‘ 
ELECTRICAL ENGINEERING METALLURGICAL (-) MANUFACTURING 
] Pressure Vessels ri ENGINEERING 
; Stress Analysis Pressure Vessels 
H Valves & Pumps Standards Pumps & Valves 
Electro Mechanical Heavy Fabrication Instrumentation 
Mechanisms Non-destructive Testing Piping 
Heat Exchangers QUALITY CONTROL Welding H 
H Marine Engineering Pumps & Valves { Heavy Fabrication H 
Layout & Arrangements Non-Destructive Testing Machine & Tool Design 
‘ Field Engineering Technical Writing Machining & Heat Treating 
have attended the following school(s) 
| 
‘ 
hold the following degree(s) 
‘ 
NAME ADDRESS 
cITy__ ZONE STATE PHONE H 
é 


Westinghouse 


ELECTRIC CORP. 
Foret tu btomie Power 
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Just Easy Steps 
Automatic Lubrication From One Central Point 


FASTER... LESS COSTLY 


Connect Accumatic fittings Connect sliding, rotary or os- 

matic fittings. (Available in with copper tubing. ( Alemite cillating parts into tubing 

same thread sizes as gresee has tubing, clips and acces- system. (Flexible hose and 
sories for easy installation.) swivels for moving parts.) 


fittings, cups.) 


The fitting that “thinks 
for itselfi’’ 
“hig The Alemite Accumatic System / 
eliminates the work, worry and ‘ O 
“human error” of manual lubrica- = 
tion. It fits directly on bearings — 
meters an exact shot of oil or 


grease automatically—at pre- 


determined intervals—while the Provide central pump to sup- 
machine operates. Cuts labor, pre- ply lubricant to system. (Or- 
duction and maintenance costs! dinary hand pump or fully 
Factory-tested — automatic barrel pump.) 


field-proved! 
Grueling field tests show no ap- 
preciable variation in the amount 
of lubricant discharged after 
73,312 cycles—equal to 122 yeors 
of twice-a-day service! 


ALEMITE ACCUMATIC ADVANTAGES! 
application of wrong lubri- Eliminates product 


ever-lubrication. 
pre completely against demaging Eliminates point-by- point lubrication 
dirt, grit and water. hod corvices oll bearings in one 

accessible and ot 


At 
F R E E Alemite Accumatic Catalog 


Alemite, Dept. LL-27 
STEWART! STEWART! AAT 1850 Diversey Parkway, Chicago 14, Illinois 


2 LE M I T E|sw Please send me my free copy of the complete Accumatic Catalog. 
Nome 


U PAT OFF 


Compony 


Address 


Cit, Zone State 
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Where to look for these 1954-1955 Technical Papers 


NO reprints of the papers are available but the issues of the m seopprions in which they are published 


can be supplied at $1.50 a copy for the ASME TRANSACTIO 


S ($1.00 each to ASME members) 


and at 75¢ @ copy for MECHANICAL ENGINEERING (50¢ each to ASME members). 


MANAGEMENT 
Jan. 1956 Transactions 


Quadratic Programming of Interdependent Activi 
ties for Optimum Performance, by L. E. Saline 
Some Observations on Formal Models for Program 
ming, by J. J. Slade, Jr 
Oct. 1954 Mechanical Engi ing 
Estimating tHects on Management and Estimators 
by C. A. Butler, Jr 
Nov. 1954 Mechanical Engi ing 
Professional Self-Development of Engineering 
Administrators, by J. E. Walters 
Proposed Program in Ergonomics (tiumen Engineer 
ing), by T. F. Patch 
June 1955 Mechanical Engineering 
Human Relations in Industry, by Lydia G. Giberson 
Aug. 1955 Mecheni ‘ 
Better Jigs and at Cost, by M J 


Look 
The Basic Theory of Managerial Control, by J. V 
McKenna 


Sept. 1955 if ‘A 
Rigidity-—The Unknown Cost-Reduction Fector, by 
( Hierlein 


Evaluating Intangibles for Executive Decision, by 
L. Stanly 


MATERIALS HANDLING 
May 1955 Transactions 


Grinding Capacities of Cane-Sugar Mills, by Jose 
M. Cabrera 
Conveying Equipment in Cane Suger Mills, by ¢ 
Conrad Rinelli 
The Development of Aut ymation in Metal working, 
by Anderson Ashburn 
July 1956 Mechanical Engi ing 
The Mechanization Profile —A Tool tor Measuring 
Automation, by James 8. Bright. (C) 


MECHANICAL PRESSURE ELEMENTS 


Jan. 1956 Transactions 
Theories on Bourdon Tubes, by F. B. Jennings 
Sensitivity and Life Data on Bourdon Tubes, by 
L. Mason 


METALS PROCESSING 
May 1955 Transactions 


Contribution to the Knowledge of Pressure Meas 
urements During Metal Deformation, by J 
Frisch 
A iNew Approach to Metal.Forming Problems, by 
G. Thomsen 
July 1955 Transactions 
The Grinding of Titanium Alloys, by C. T. Yang 
and M. ©. Shaw 
Nov, 1955 Transactions 
The Eftect of Wheel. Work Conformity in Precision 
Grinding, by 8. S. Hahn 
Shear-Plane Temperature Distribution in Orthog 
onal Cutting, by JH. Weiner 
Stresses and Strains in Cold-Extruding 25-O Alum 
num, by E. G. Thomsen and J. Frise 
Feb. 1956 Transactions 
Plastic Working of Metals, by W. S. Wagner 
Plasticity Equations and Their Application to Work 
ing of Metals in the Work-Hardening Range, by 
E. G. Thomsen 
Plastic Metalworking, by E. V. Crane 
Apr. 1956 Transactions 
Thermal Properties of Titanium Alloys and Selected 
Tool Materials, by E. G. Loewen 
May 1956 Transactions 
Self-Excited Vibrations of Systems With Two 
Degrees of Freedom, by E. Selge 
The Effects of Hi gh Frequency Vibrations in 
Grinding, by L. V. Colwell 
The Role of Chip Thickness in Grinding, by G. § 
Reichenbach, J. Mayer, 5S. Kalpekcioglu, and 
M. C. Shaw 
Inorganic Grinding Fluids for Titanium Alloys, by 
M Shaw and ©. I. Yana 
July 1956 Transactions 
The Mechanism of Crater Wear of Cemented Car 
bide Tools, by K. J. Trigger and B. T. Cheo 
Nov, 1956 Transactions 
The Friction Process in Metal Cutting, by lain 
Finnie and M. C. Shaw 
Scoring Characteristics of Thirty-Eight Difterent 
Elemental Metals in High-Speed Sliding Contact 
With Steel, by A. E. Roach, C. L. Goodzeit 
end R. PL Hunnicutt 


Nov, 1956 Transactions (Contd) 

Frictional Characteristics and Surface Damage of 
Thirty- Nine Different Elemental Metals in Shing 
Contact With Iron, by C. L. Goodzeit, 
Hunnicutt, and A £. Roach 


PETROLEUM 


Aug. 1956 Transactions 
Wind-Induced Vibration of « Pipe-Line Suspension 
Bridge, and \t; Cure, by R. C. Baird 
Stresses From Local Loadings in Cylindrical Pressure 
Vessels, by P. P. Bijlaard 
Resistance of Tubular Materials to 1. Cor 
rosion Cracking, by J.P Fraser and Treseder 
Design of Oltshore Drilling Structures, by 
Howe 
Feb. 1956 Transactions 
oF and Gas- Well Ceosing Suspension Assemblies 
Rhodes and J. ©. Wilhoit, Jr 
July 1956 Transactions 
Thermal-Cycling Test of 4 Hot Spot on « Vessel, 
by P. N. Randall and H. A. Lang 
Some Cases of Stress Due to Temperature Gradient, 
by D. J. Beraman 
High Temperature Stability of Insulating and Refrac 
tory Castables in Reducing and Odxidizing 
Atmospheres, by C. M. Vogrin and H. Heep 
Yield and Bursting Characteristics of Heavy- Wall 
Cylinders, by J. H. Faupel 
Ebullition Cooling of Gas Engines, by G. O. Bates, 
J. E. Enalish an nd M Franklin 
Nov. 1954 Mech 
The Anyi an Stan pr Code for Pressure Piping, 
by 5.G Williams 
Jan. 1938, Mech IE 
Mechanical — of the Hyperfc orming Process, 
by Clyde Bera. 


POWER 


July 1955 Transactions 
Working Stress Criteria for Nuclear- Power Plants, 
by 8. F. Langer 
The Thermal Desian of Nuclear Power Reactors, by 
N. J. Palladino 
Thermodynamics of Supercritical-Pressure Steam 
Power Plants, by Jerome Bartels 
Ace. 1955 Transactions 
mportant Consideretions in the Use of the Wind 
Tunnel for Pollution Studies of Power Plants, by 
G. H. Strom and James Halitsky 
Principles of Boiler Design for High Steam Tem 
eratures, by G. W. Kessler 
CO Boiler and Fluidized-Bed Steam Superheater 
on Sinclair Refining Company's New Fluid Unit 
at the Houston Refinery, by O. F. Campbell and 
N E Pennels 
Nov. 1955 Transactions 
Accuracy and Results of Steam-Consumption Tests 
on Medium Steam Turbine-Generator Sets, by 
D. E. Kimball! 
Experience in Testing Large Steam Turbine-Gener 
ators in Central Stations, by E. M. Kratz 
Jan. 1956 Transactions 
Design Features, Operating Experience, and Per 
formance of 100,000-Kw Reheat Installation at 
Potomac River Station, by L. W. Cadwallader 
and H. S. Frederick 
An Approach to the Economic Problem of Matching 
ong vser Surface With Exheust-Annulus Area, 
A. Wilson and L. G. Malouf 
Feb. 19561 Transactions 
Lower Flue-Gas Exit Temperetures Through Re 
moval of the Solids Ahead of the Air es 
A. J. Tigges and H. Karlsson 
Desian Aspects of an Electrostatic Precipitator for 
the Collection of Small Solids Ahead of the Air 
Heater, by H. Klemperer and J. E. Sayers 
May 1956 Transactions 
"Symposium on Desi for and Operating Ex 
erience With Outdoor Power Plants’’ 
lective Silica Carry-Over in Steam, by E. & 
Coulter, £. A. Pirsh, and E. J Wagner 
Demineralized Make Up for 1250-Psi Installation at 
East Millinocket Mill of Great Northern Paper 
Company, by E. F. Davidson 
Power Removal From Boiling Nuclear Reactors, by 
Zmola and V. Bailey 
Aug. 1956 Transactions 
Metal Transport in Liquid Water Systems and 
Ettect on Heat Transfer, by S. C. Datsko 
Factors Influencing the Dynamic Behavior of Tal! 
Stacks Under the Action of Wind, by M. S 
Orxker and J. O. Smith 
Desian of Large Coal-Fired Steam Generator for 
200 F Exit-Gas Temperature and Operating 
Experience With Pilot Plant, by W. L ingert 
and R. J otanley 
June 1954 Mech | Engi 
Electric Power Production in the United States, 
by C WE. Clarke and W. P. Gavit 


Se 


The Mechanical Design of Liquid " Metal-Cooled 
Nuclear Reactors, by C. R. Stahl 
May 1955 Mechanical Engineering 
Large-Capability Steam-Turbine Generator Units, 
D. Wilson. (C) 
July 1955: Mechanical Enel 
The Homogeneous Reactor Experiment, by W.R 
Gall 
Nov. 1955 Mechanical Engineering 
A Package Power Reactor for Remote Locations 


by A. L. Boch and &. S. Livingston 


PRODUCTION ENGINEERING 


July 1955 Transactions 
Interaction of Friction and Temperature at the Chip- 
Tool Interface in Metal Machining, by 
Ling and Edward Saibel 
Aug. 1955 Transactions 
The Assembly-Line Balancing Problem, by M. E 
Salveson 
The Application of Statistics to Simple Fixed-Gege 
Design, by Charbonneau 
July 1956 Transactions 
On the Tool-Life and Temperature Relationship 
in Metal Cutting, by Ling and Edward 
Saibel 
Chatter Vibration of Lathe Tools, by S. Doi and 
S. Kato 
Study of Die Wear by Means of Radioactivated Sur 
faces, by B. J Jeoul 
Aug. 1954 RA i 
A Periodic Re- a er of Manufacturing Proc 
cesses, by W. H. Friedlander 
Feb. 1955 Mechanical Eapincesiog 
Operations Research Related to Production Engi 
neering, by Andrew Schultz, Jr 
Nov. 1955 Mechanical Engi ing 
Manufacturing Engineering A Key to Increased 
Production and Lower Costs, by J. A. Miller 
May 1956 Mechanical Engi ing 
Foundry Automation and the Shell-Molding 
Process, by J. Sutherland 


PROCESS INDUSTRIES 
May 1955 Transactions 


Refrigerating-Plant Performance Characteristics by 
Electrical-Analog Analysis, by Carl F. Kayan 
July 1955 Transactions 
Graphical Representation of the Frictional Losses 
in Commercial Pipe of Air and Steam Flowing 
Turbulently at Low Pressure, by W. C. Knapp 
and J. W. Metzger 
Fanning Friction Factors for Air Flow at Low 
bsolute Pressures in Cylindrical Pipes, by 
J. Bohnet and L. S. Stinson 
Nov. 1955 Transactions 
Heat and Mass Transfer in Spray Drying, by W. R 
Marshall, Jr 
July 1956 Transactions 
Process Design of Tubuler Heaters, by L. A 
Mekler 


RAILROAD 


Nov. 1955 Transactions 
Possibilities of Burning Lower-Cost Diesel Fuels 
by Ray McBrian 
Aug. 1956 Transactions 
Pullman -Standard’ x, by T. C. Gray 
Dec. 1954 Mechani 
Some Remarks on h oy —_ of Maintenance of 
Rolling Stock, by R AR Crene and F. B. Brown 
March 1955 Mechanical 
Realistic Goals for Car Design 
by T. C. Gray 
Free-Piston Gas-Turbine Prime Movers A Review 
of Basic Principles, by A. J. Ehrat 
April and May 1955 Mechanical Engi i 
Progress in Railway Mechanical Engineering 1953 
1954, by Committee (RR-6 on Survey) 
July 1955 is A 
Coal-Fired Steam Turbine-Electric Locomotive for 
Norfolk and Western Railway, by P. D. Evans, 
C. C. Hamilton, and R. P. Stoddart 
Performance of Norfolk and Western's Experimental 
Coal-Burning Steam Electric Locomotive, 
|. N. Moseley 
March 1956 Mechanical Engi 
Progress in Engineering, 1954 
1955, by D.R Meier 
May 1956 Mechani i 
Practical Constderotions in New Rail way Passenger 
Car Designs, by A. G. Dean 


(c) Article has been condensed 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS, 29 W. 39 st, New York 18, N. Y. 


94 - Fepruary, 1957 


“MECHANICAL ENGINEERING 


New lightweight 
Tuse TURN 
Welding neck flange 
125 lb W.OG 


TUBE-TURN' "TAPER FACE” FLANGE 
«»-Cuts cost of light-duty piping 
protects low pressure pumps and vaives 


Tube Turns announces a new lightweight welding neck flange for service 
up to 125 Ibs. W.O.G. pressure, offering two important cost-cutting 
advantages: (1) It is priced lower than conventional flanges. (2) This 
lightweight welding neck flange has a tapered face which affords an 
effective seal with reduced bolt loading; hence, permits use of steel butt 
welding neck flanges without danger of cracking the flat faced cast iron 
flanges of valves and pumps used in low pressure piping systems. Here 
is another result of Tube Turns pioneering research, and an example of 
how you get more for your money when you specify TUBE-TURN Welding ‘“ ro 

Fittings and Flanges and buy them from your nearby Tube Turns’ Distributor. Reg. U.S. Pat. OF 


The Leading Manufacturer of Welding Fittings and Flanges 


q KENTUCKY 


A Division of National Cylinder Gas Company 


DISTRICT OFFICES: Mew York «+ Philedeiphia Pittsburgh + Cleveland + Detroit + Chicago + Kansas City + Denver | 


les Angeles Son Francisco Seattle Atientea « Tulse « Houston Dalles Midlend, Texes 
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j MAIL FOR BOOKLE] 


Please send free Bulletin on Taper Face Flanges 


Company Name 


Company Address 


Your Name 
Position 


City 


TUBE TURNS, Dept. F-1 


224 East Broadway, Lovisville 1, Kentucky 


How you cut costs with 


TUBE-TURN FLANGES 


CUTS FLANGE COSTS. For many applications of light-duty piping 
... up co 125 Ib. W.0.G. pressure .. . the new TUBE-TURN Taper 
Face Flange gives rated performance at a lower price than con- 
ventional designs. Here's a good teammate for lightweight pipe 
and fittings in applications such as water, oil and gas distribution 
pumps and compressors ...any installation where welded pip- 
ing must be flanged to low pressure valves, pumps or equipment. 


. all types, 
sizes, capacities, materials. You can specify TUBE-TURN Flanges 
and know you'll get the exact answer to your problem. Also, Tube 
Turns offers you engineering help. 


YOU SIMPLIFY ENGINEERING. There's a complete line. . 


free on request, 


Zo ne 


PROTECTS VALVES AND PUMPS. Lightweight and tapered face 


permit good seals with reduced bolt-loading on valve or pump 
flanges. Lighter, lower-priced valves can be used without danger 
of cracking their flat faced cast iron flanges. Also, lighter neck 
of flange speeds up welding to pipe. 


YOU STREAMLINE PURCHASING. Your nearby Tube Turns’ Distrib- 
utor provides complete-line service. This one source for all your 
needs in welding fittings and flanges enables you to put a// your 
fequirements on one order . . . to cut red tape, save valuable time. 


Available from your 
nearby 


TUBE TURNS’ 


distributor 


and “tt” 
Reg U.S. Pat. Off 


TUBE TURNS 


LOUISVILLE 1, KENTUCKY 
A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


New York * Philadelphia * Pittsburgh * Cleveland * Detroit 
Chicago * Kansas City * Denver * Los Angeles * San Francisco 
Seattle * Atlanta * Tulsa * Houston * Dallas « Midland, Texas 


j : \ 
| 
| 
| 
| 
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The New line of Teper Fee 
: 
State 


tunnel ventilating systems, silent chains 
have operated for 30 or more years. 


FOR LIMITED SPACE — L ink-Belt 


LINK-BELT RESEARCH AND ENGINEERING...WORKING FOR 


¥ie-in. pitch silent chain drives transmit fractional horsepower 


INDUSTRY 


smoothly, quietly at high or low speeds on centers no longer than a door key. Other silent 


chain drives are available in sizes up to 2-in 


UNFAILING SERVICE— On vehicular 


FOR ACCURATE TIMING Silent chain de- 
livers uniform angular velocity positively 
and reliably on this paper dryer 


pitch for transmitting thousands of horsepower. 


FOR HIGH LOADS 


rugged steel mill service. 


Teeth, not tension 


give Link-Belt silent chain over 98% efficiency and exceptional life 


High speeds, heavy loads, extreme accuracy — 
these requirements of modern, high-production 
machines demand positive power transmission. 
And no drive handles them all with the smooth- 
ness and ease of Link-Belt Silverstreak silent chain. 

Combining the quiet flexibility of a belt with 
the durability of a gear, low-cost Link-Belt silent 
chain maintains precision efficiency throughout its 
long life. Tooth-to-tooth, no-slip action provides 
constant ratios for full productive capacity. 

This is just one of Link-Belt’s broad line of 


power transmission products — chain, enclosed 
drives, couplings, bearings and accessories. Next 
time you're faced with a drive problem, weigh past 
results against the benefits of Silverstreak silent 
chain. You'll find basis for comparison in Book 
2425. Write LINK-BELT COMPANY, Dept. AV, 
Prudential Plaza, Chicago 1, Il. 


This 30-inch wide silent 


chain drive transmits 450 horsepower in 


One source... one 


responsibility 


for materials handling 
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Computer Circuit Design Engineers plan elec- 
tronic circuitry for advanced airborne analog 
and digital computers .. . design linear and 
pulse circuits employing transistors, tubes, 
magnetic devices. Opportunities also exist 
in airborne power supply design, or to 
develop new techniques for marginally check- 
ing computer performance. Do you belong 


on this team? 


Harry Branning (center): B.S.E.E. 1950, 
Syracuse. Design Engineer in circuit design, 
1951; October, 1954, promoted to Associate 
Engineer; April, 1956, promoted to Staff 
Engineer, Systems Planning. In June, 1956, 
appointed Project Engineer and Manager of 
the 110 Computer Circuit Design Depart- 
ment; discussing the performance and pack- 


Computer Logical Design Engineers determine 
the systems outline of a computer and its 
inter-connection with external equipment. 
Close liaison is maintained with mathematical 
support, circuit design, packaging and test 
engineers. Computer speed, memory size, con- 
figuration and arithmetic structure are tailored 
to requirements of weapons systems. Do you 
belong on this team? 


William Dunn (standing): M.E.1950,M.S.E.E. 
1952, Stevens Institute. Technical Engineer, 
1955; April, 1956, promoted to Associate 
Engineer; August, 1956, transferred to De- 
velopment Engineering in charge of Logical 
Design for digital computers in advanced 
weapons systems; here discussing Boolean 
Algebra method of optimizing the logical de- 
sign of an airborne digital computer. 


Systems Evaluation Engineers test and evalu- 
ate electronic analog and transistorized digi- 
tal computer systems design for aircraft; 
evaluate new systems and improvements to 
insure compliance with specifications and Air 
Force requirements. Other assignments: tie- 
in testing of peripheral equipment, liaison 
with design, development and field engineer- 
ing. Do you belong on this team? 


Eli Wood (left): B.S.E.E. 1950, Connecticut. 
IBM Customer Engineer, July, 1950; Sep- 
tember, 1952, transferred to ACL Field En- 
gineering. February, 1954, in charge of Field 
Engineering at Hunter AFB; May, 1955, Asso- 
ciate Engineer; appointed Project Engineer, 
Manager of Systems Evaluation in August, 
1956; here investigating a problem in radar 
data presentation set evaluation testing. 


aging details of a transistorized read amplifier. 


The brief records of the men cited 
above indicate only a few of the excit- 
ing activities right now in IBM Military 
Products. This division, organized 18 
months ago, has grown enormously. A 
small-company atmosphere prevails. 
Men work in small teams. . . individual 
contributions are instantly recognized. 
Promotions occur frequently. 

As a member of IBM Military Prod- 
ucts, you'll enjoy physical surroundings 
and equipment second to none. Educa- 


DATA PROCESSING 
ELECTRIC TYPEWRITERS 
TIME EQUIPMENT 
MILITARY PRODUCTS 
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tional programs at IBM expense lead to 
advanced degrees. Salaries and bene- 
fits are excellent. Stability is guaranteed 
by IBM’s history of consistent achieve- 
ment —underlined by the fact that the 
rate of turnover at IBM is only one- 
sixth the national average. 

Throughout the length and breadth 
of the United States IBM has built 
modern plants and laboratories. This 
map points out the various locations 
where you might live as an IBM em- 


MILITARY 
PRODUCTS 
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Where do you belong in 


Systems Engineers oversee the engineering 
support provided by the Systems Coordination 
and Specification Group to the factory on the 
AN/ASB-4 Bombing-Navigational System. 
Air Force requirements are analyzed and the 
resulting engineering changes evaluated to 
determine effect on system performance and 
accuracy. Mathematical error analyses are 
run. Do you belong on this team? 


Quentin Marble (left): B.S.M.E. 1951, Syra- 
cuse. Joined IBM in 1951; promoted to De- 
sign Engineer in 1952; May, 1955, promoted 
to Associate Engineer, and then to Project 
Engineer, Manager of the Systems Coordina- 
tion and Specification Group, Production En- 
gineering Department, in February, 1956; 
shown here describing a unique cooling de- 
sign to a new employee in his group. 


ployee. IBM Military Products include 
the Airborne Computer Laboratories 
located in Owego, N. Y., and the Proj- 
ect SAGE installations directed from 
Kingston, New York. 

Here is a real ground-floor opportu- 
nity that you can't afford to overlook. 
Without exaggeration, your potential in 
this dynamic young field of electronic 
computers is virtually unlimited. Get 
all the facts. Write, outlining your 
background and interests to: 


R. A. Whitehorne 


Manager of Engineering Recruitment, Dept. (02 


International Business Machines Corp. 
590 Madison Ave., New York 22, N. Y. 
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Systems Analysts anticipate performance and 
recommend design criteria before and during 
development of equipment. Later, they com- 
pare dynamic performance accuracy and re- 
liability characteristics with what has been 
anticipated. Other assignments include Digi- 
tal Computer Systems Engineering, Input- 
Output and Analog-Digital Conversion Engi- 
neering. Do you belong on this team? 


Monroe Dickinson (left): B.S.E.E. 1952, 
W.P.I.; M.S.E.E, 1954, M.L.T. Technical En- 
gineer in analog and alternate computer tech- 
niques for weapons systems, 1952; Associate 
Engineer responsible for systems design and 
analysis, 1954; December, 1955, Staff Engi- 
neer, responsible for research planning; here 
reviewing set-up on laboratory analog com- 
puter of a sampled data control problem. 


Exceptional career opportunities are 
now open in IBM Military Products 
for E.E.’s, M.E.’s, physicists, and 
mathematicians, in the following fields: 
SYSTEMS PLANNING AND ANALYSIS 
DIGITAL AND ANALOG SYSTEMS 
INERTIAL GUIDANCE 

SERVO- MECHANISMS 

ELECTRONICS 

MECHANICAL DESIGN 

ELECTRONIC PACKAGING 

PROGRAM MING 

FIELD ENGINEERING 

RELIABILITY 

COMPONENTS 

PHYSICS 

MATHEMATICS 

HUMAN ENGINEERING 
INSTALLATION 

CIRCUIT DEVELOPMENT 

POWER SUPPLIES 

PRANSISTORS 

HEAT TRANSFER 

OPTICS 

TEST EQUIPMENT 


COST ESTIMATING 


TECHNICAL PUBLICATIONS 


POUGMHEIPOIE WY 


Fepruary, 1957 - 99 


. 
ie 
> om ' 
¢ 
| 
: 
| 


Engineers wanted for this assignment: 


TAKE MAN 
HIGHER...FASTER 
EVER 


BEFORE 


The men who create tomorrow's hyper- 
sonic, high flying aircraft will have to 
engineer them to withstand the weird 
phenomena of the stratosphere. Here in 
deep blue space, violent 200-mile-per 
hour winds fight each other. Fantastic air 
temperatures and aerodynamic heating 
become incredible, contradictory forces 

The airplane of the future will have to 
overcome all the problems of this eccen 
tric environment, and do one more thing 

house and protect a human pilot 

At two times the speed of sound the 
lowest temperature anywhere on the air 
plane is 250 
num alloy of 20% 
Mach 3 temperatures zoom to a blood- 
boiling 650°. And yet thermodynamics 
is just one package of problems confront 


hot enough to rob alumi- 
of its strength. At 


ing today’s aircraft engineer. There are 
many more to be unwrapped before this 
space-age accomplishment is real. 

The aeronautical researcher has, how- 


ever, an outline picture of his airplane 


CHUCK PRICE earned a BS in 1944, MS in 1947 
and a PHD in Mathematics in 1950 all from the 
University of Chicago. In 1953 he joined North 


American's Advanced Design Department. Since 
then he has earned three promotions and is now 
a Grovp leader supervising 36 engineers work 
ing on new aircratt design. His Group's ob ex 
tive to select the aircraft configuration best 


suited to perform a specitlic mission 


of the future. He knows that its configu- 
ration will be designed to reduce friction 

its wing will be razor-thin ... the nose 
needle-sharp to avoid detached shock 
waves. He also knows that his brainchild 
will have to prove itself high above the 
atmosphere ! 

One day soon this missile-like airplane 
will take man where he’s never been be- 
fore...to the very frontier of space. 

If you accept this challenge we promise 
you a management climate that stimulates 
personal growth and rewards initiative. 
Engineers have constantly guided the 
long-range technological advancement of 
North American where research and de- 
velopment on the X-15—a manned air- 
craft for the investigation of speeds and 
temperatures at very high altitudes — is 
now in progress. 

Write today for full particulars to: 
Mr. T. J. Wescombe, Engineering Person- 
nel Manager, Dept. 2-MENorth American 
Aviation, Inc., Los Angeles 45, California. 


MIT graduate HAROLD RAIKLEN received his 8S 
in Mechanical Engineering in 1947 —his MS two 
yeors later. His first North American assignment 
was to analyze and test dynamic stability and 
response of powered flight controls. Today, less 
than four years after joining the Company, Hal 
heads a section devoted to design and study of 
mechanized components, including flight control 
systems — his third supervisory position 


NORTH AMERICAN AVIATION, 


NORTH AMERICAN HAS BUILT MORE 
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AIRPLANES THAN ANY OTHER COMPANY 


IN 


INC. 


THE WORLD 
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*Inserting and Mailing Machine Company 


“Finished Machine”—4, 6 or 8 insert— 


envelopes from x 62 to6 x 9'/A. 


PRECISE TIMING= 
ACCURATE CONVEYING— 
PERFECT HANDLING= 


all jobs for 
DIAMOND ROLLER 


CHAINS 


Contributing to the swift precision handling of 
envelopes and stuffers by this inserting and mail- 
ing machine* are many Diamond Roller Chain 
drives. They transfer power from shaft to shaft, 
operate cams, convey, change speeds, provide 
rotating and reciprocating motions. 

For your machinery, too, Diamond Chain can 
provide the solution to many drive problems. 
Youcan have lightweight precision drives regard- 
less of shaft center distances, positive power 
drives that deliver 98-99% efficiency and pro- 
vide longer life with minimum maintenance. 
Precision timing and positive 7 \ A Call on Diamond Engineers now. Their knowl- 
motion are provided by these ; Pia | zhi edge and experience are at your service. Catalog 
many Diamond Roller Chain 4 a / 754 with valuable tables and data is available 


drives. on request, 


DIAMOND CHAIN COMPANY, inc. 
Where High Quality is Traditional 
Dept. 413, 402 Kentucky Ave., Indi polis 7, indi 
Offices and Distributors in All Principal Cities 


Plecse refer to the classified section of your local telephone 
directory under the heading CHAINS or CHAINS— ROLLER 


ROLLER 
CHAINS 


DIAMOND. 
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FOR RULES COVERING 
ELIGIBILITY, PREPARATION 
AND CLOSING DATES 
FOR THESE AWARDS 


CONSULT YOUR 
FACULTY ADVISER 


Now! ++ 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
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attention. 


ASME student members 


CHARLES T. MAIN AWARD 


$150 cash prize and trip to 

New York for the best paper on 

the subject of, “A Critical Analysis of 

Student Sections of the National Engineering Societies.” 


OLD GUARD PRIZE 


$150 cash award and 
trips to San Francisco and New York. 


UNDERGRADUATE STUDENT AWARD 


$25 cash prize plus trip 
to New York for best paper on 
an engineering subject. 


POSTGRADUATE STUDENT AWARD 


$25 cash prize plus trip 
to New York for best paper on 
an engineering subyect. 
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FRANCISCO and NEW 


NEW CONCEPTS 
IN 
physics 


chemistry 


biology 


NATIONAL LABORATORY 


_ DUALITY OF LEADERSHIP 


UNIQUE APPLICATIONS 
OF 


nuclear engineering 


chemical engineering 
electrical engineering 
mechanical engineering 


metallurgical engineering 


P.O. Box 299 + Lemont, Illinois 


imaquinies invite: Professional Personnel Office 
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MECHANICAL ENGINEERS... 


The U.S.S. Nautilus, the first outstanding application 
of nuclear power to naval vessels, has demonstrated 
the potentialities for a modern, streamlined fleet 
which could cruise at high speed without the restric- 
tions of frequent refueling. As the pioneer in nuclear 
power, the Westinghouse Bettis Plant in Pittsburgh 
is playing a leading role in producing power reactors 
for this nuclear fleet. Not only are Bettis engineers 
now developing more advanced reactors for sub- 
marines, but they are also pioneering nuclear reactors 
for a guided missile light cruiser and an atomic air- 
craft carrier. 

Much of the technology used to harness the atom 
for nuclear propulsion is being developed for the 
first time. Our growth to date must be continued by 
creative engineers who enjoy the challenge of new 
technological advancement. 


MECHANICAL ENGINEERS are needed for 
thermal and stress problems in development work, 
particularly in reactor design and the development 
of power plant auxiliaries. Extensive theoretical and 
experimental investigations into heat transfer under 
steady state conditions and transient conditions are 
important to determine reactor design parameters. 
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Help develop the world’s first 
nuclear powered fleet 


Other areas in mechanical design include pressure 
vessels, specification and design, structural gadgeteer- 
ing of supports for nuclear fuel elements, and materi- 
als handling equipment used in refueling the reactor. 
Regardless of your interest, you will be able to choose 
a position in our varied operations. Atomic experi- 
ence is not prerequisite! 

Located in Pittsburgh's South Hills, Bettis Plant 
is adjacent to pleasant suburban areas as well as 
convenient to one of the nation’s most progressive 
cities where educational opportunities are exceptional. 


If you are interested in working 
in the field of atomic power write 
for the brochure, ‘“Tomorrow’s 
Opportunity Today.’’ Address yale. 

Mr. A. M. Johnston, Westinghouse Tomorrow's 
Bettis Plant, Dept. A-119, P.O. Box | 
1468, Pittsburgh 30, Pennsylvania. 


BETTIS PLANT 


Opportunity 


ODAY 


Westinghouse 
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Lock-Seaming attachment at exit end of forming machine, 


COLD ROLL FORMING 
TUBULAR SHAPES 


Among the wide variety ot things you can make on a Yoder Cold 
Roll Forming machine are round, square, oval, rectangular and other 
tubular shapes, such as illustrated at left above. The seams may be 
open, lapped, butted, dovetailed, interlocking, etc.—as indicated in 
Figures 1 to 6 at the right. 


Millions of feet of such unwelded tubular shapes are made from 
coiled strip for conductor pipe, bedsteads, lamp stands, window 
channel, wiring raceways, carrying rods, etc. Production ranges from 
20,000 to 50,000 feet per day, with only one operator and a helper. 
Yoder offers you the cooperation of their engineering staff for 
designing and adapting their cold roll forming machines, auxiliaries, 
and tooling, for the low cost production of structurals, mouldings and 
trim, panels, tubular and other shapes, to meet individual needs. 


The Yoder book on Cold Roll Forming is a complete, illustrated 
text on the art and the equipment needed for performing a variety 
of operations which can be combined with cold roll forming, at 
little or no extra labor cost. A copy is yours for the asking. 


THE YODER COMPANY 
S499 Walworth Avenue Cleveland 2, Ohio 


FORMING MACHINES 


ANS COLD ROLL 
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ROTARY SLITTING LINES 
PIPE AND TUBE MILLS<—Electric Weld 
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A REFRIGERATOR, TOO, CAN BE THE STRONG, SILENT TYPE 


One home refrigerator with a reputation for 
silence and long service life depends upon B&W 
for “the type of tubing necessary to the efficient 
operation of the refrigerator. Without it, the 
refrigerator could not provide the required 
performance. It must last the life of the unit.” 
To meet that tough specification for evaporator 
coils and high temperature coils, B&W supplies 
Electric-Resistance -Welded Tubing with pre- 
cision-made serrations on the I.D. Rockwell 
hardness must be held within close tolerances, 
and the seam-weld must withstand 1,000 pounds 
pressure—no interior surface copper is permitted. 
For special applications like this, get in touch 
with Mr. Tubes, whose specialty is matching 


tubes to jobs to save you time and money. For 
many Electric-Resistance-Welded tubing re- 
quirements, you'll find that your nearby B&W 
distributor maintains comprehensive stocks to 
meet your needs. The Babcock & Wilcox 
Company, Tubular Products Division, Beaver 


Falls, Pa. 


Seamless and welded tubular products, seamless welding fittings and forged steel flanges in carbon, atloy and stainless steels 
TA-0074-GP 
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recision ‘‘O” Rings protect the Heart 
of Hydraulic Power Steering Systems. 


Precision “O" Rings 


There can be no compromise on quality and reliability in hydraulic 
power steering pumps. Miextes Incorporated, of Detroit, Mich., the world’s 
largest manufacturer of fine hydraulic pumps, use Precision “O” Rings 
to assure dependable, long life performance under exacting conditions. 

Precision “O” Rings are used in the majority of Wiexiss mobile and in- 
dustrial hydraulic pumps. For Viextas Incorporated and hundreds of other 
manufacturers, the use of Precision “O” Rings means economical, efficient, 
leak-proof operation. 

Precision compression molded “O” Rings are rigidly inspected — 
quality-controlled — meet all military and commercial specifications — the 
finest made! Precision can furnish the size and compound that fits your 
product requirements. 

Place your sealing problem in the hands of an expert —the Precision 
engineer. He can assist you in product design. Rely on Precision, the 


world’s largest exclusive producer of “O” Rings. 


MH, Write for your free copies of Precision catalogs on “O” Rings and Dyna-seals % 


v 


Corporation Pid Ring and Dyna-seal Specialists 


Dept. Oakridge Drive, Dayton 7 Ohio Québec 
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recision Rubber Products 


\ 


‘ 


Precision ‘‘O" Rings provide positive hydraulic 
oil seal in this 1500 P.S.1. Mobile pump in a 
temperature range up to 160°F. Quality control 
in “O" Ring manufacture protects this heart of 
@ power steering system, 


In Wickit constant delivery vane type pumps, 
used on Industrial machinery, Precision ‘'O"' 
Rings are used in pump, unloading and pres- 
sure relief valve sections to provide effective 
seals against hydraulic oil leakage. 


a 


In Mitkans variable delivery piston type pumps, 
used on Industrial machinery, Precision “'O" 
Rings give exacting service in sealing against 
hydraulic oil pressure up to 3000 P.S.1 


4 
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At UCRL's Livermore, California, 


UNIVERSITY OF CALIFORNIA RADIATION LABORATORY * Berkeley 


Livermore 


interior view of drift tubes in high-current 


linear accelerator designed to deliver 250 ma of 3.6 Mev protons or 7.8 Mev deuterons 


Could you help advance these new frontiers? 


New techniques...new equipment...new knowledge—all are 

in constant growth at Livermore and Berkeley, California as some 
of America’s most challenging nuclear frontiers are met and passed 
by the University of California Radiation Laboratory's unique 


scientist-engineer task force teams. 


There are many such teams. And what you can do as a member, 
is limited only by yourself—your ability and your interest. 

For UCRL is directed and staffed by some of America’s 
most outstanding scientists and engineers. This group offers 
pioneering knowledge in nuclear research— today’s most expansive 
facilities in that field...and wide-open opportunities to do 


what has never been done before. 


TRONICS ENGINEER, you may be in- 

volved in a project in any one of 
many interesting fields, as a_ basic 
member of the task force assigned each 
research problem. Your major contribu- 
tion will be to design and test the nec- 
essary equipment, which calls for skill 
at improvising and the requisite imagi- 
nativeness to solve a broad scope of con- 
sistently unfamiliarand novel problems 


I’ YOU are & MECHANICAL OT ELEC- 


If you are & CHEMIST OF CHEMICAL 
ENGINEER, you will work on investiga- 
tions in radiochemistry, physical and 
inorganic chemistry and analytical 
chemistry. The chemical engineer is 
particularly concerned with the prob- 
lems of nuclear rocket propulsion, 
weapons and reactors. 

If you are a PHYSICIST Of MATHEMA- 
TICIAN you may be involved in such 
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fields of theoretical and experimental 
physics as weapons design, nuclear 
rockets, nuclear emulsions, scientific 
photography (including work in the 
new field of shock hydrodynamics), 
reaction history, critical assembly, 


nuclear physics, high current linear 
accelerator research, and the controlled 
release of thermonuclear energy. 

In addition, you will be encouraged 
to explore fundamental problems of 
your own choosing and to publish your 
findings in the open literature. 

And for your family—there’s pleas- 
ant living to be had in Northern Cali- 
fornia’s sunny, smog-free Livermore 
Valley, near excellent shopping centers, 
schools and the many cultural attrac- 
tions of the San Francisco Bay Area. 


You can help develop 
tomorrow—at UCRL today 
Send for complete information on the 
facilities, work, personnel plans and 
benefits and the good living your family 


can enjoy. @® UCRL 


DIRECTOR OF PROFESSIONAL PERSONNEL 
UNIVERSITY OF CALIFORNIA RADIATION LABORATORY 


‘ LIVERMORE, CALIFORNIA 
Please send me complete information describing UCRL facilities, 
; projects and opportunities. 

' 

My fields of interest are 

Name 

Address_—. 

City Zone State 
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REVERSE FLOW WHEELER 


Cleans Steam Condenser Tube Sheets [i 
Without Loss of Load ~ 


When debris and organic growth collect 
on the tube sheets of a C. H. Wheeler 
Patented Reverse Flow Steam Con- 
denser, you don’t have to shut it down 
for cleaning. It cleans itself—without 
loss of load. Sluice gates arranged 
within the condenser may be controlled, 
either electrically or hydraulically, to 
reverse the flow of cooling water through 
the tubes. This sudden reverse flow 
literally flushes away leaves and debris, 
dislodges crustaceous matter from 
clogged tubes. 


Because of 100% water flow during 
back flushing, there is only a negligible 
dip in vacuum momentarily, thus per- 
mitting continuous load on the turbine 
The Reverse Flow Condenser cleans 
itself in minutes, compared with hours 
of downtime when tube sheets are 
manually cleaned. A typical report 
shows a haif-inch loss of vacuum (due 
to fouled tubes and tube sheets) was 
restored in five minutes after reversing 
the flow of cooling water. Often, a 
C.H. Wheeler Reverse Flow Condenser 
goes two years or more without shut 
down for cleaning, depending on the 
condition of the cooling water. 


Normal Flow 


New, exclusive deaerating features and 
construction techniques help make 


C.H. Wheeler Steam Condensers ‘First HOW "REVERSE FLOW" WORKS 
tie aici ee Left Side Shows Normal Operation Right Side Shows Reverse Flow 
> con- 
denser. Phone or write C. H. Wheeler Water enters inlet A with right port Sluice gates move on a common stem, 
Manufacturing Co., 19th & Lehigh open. Flows through tube bank C to rear Water flows up through channel B, and 
40., if 
‘condenser... returns through tube through tube bank D to rear of con- : 
adelphia 32, Pa. ... Manufacturer: 
Ip P Pl C bank D to front of condenser and dis- denser... returns through tube bank C 
eam charges at E. to front of condenser. 
Vacuum Equipment arine uXll- 
iary Machinery * Water Supply, Drain- In the C. H. Wheeler Divided Water Box Design, each 


age and Circulating Pumps. half of the condenser can be back-flushed independently. 
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Photo Courtesy of Brown Instruments Division 
Minneapolis Honeywell Regulator Company 


Reduce Product Noise 
ahd Improve Your Sales 


ElectroniK instruments, manufactured by the Brown Instruments 
Division of Minneapolis-Honeywell Regulator Company, are widely used 
to monitor or permanently record changes in temperature, pressure, flow, 
speed, thickness and many other characteristics of industrial processes. 
Since a control room may contain many such recorders, the sound level 
per unit must be low to keep working conditions comfortable. 

To evaluate the noise contribution of servo-motor bearings and gearing, 
the effects of motor mounting, and of other instrument construction fea- 
tures, Honeywell engineers carefully pretest all component parts for noise. 
The noise level of a given part is one more criterion determining whether 
that element is suitable for design into the product. To perform these tests, 
these engineers rely on the General Radio Sound-Measuring System... . 
instruments and accessories for sound-level measurements, frequency 
analyses, and specialized work of all kinds. This equipment eliminates de- 
pendence on subjective auditory faculties of humans — they provide the 
conclusive data on which to base decisions and corrective measures. 

Quiet operation is a virtue. If your product is not specifically engineered 
for efficient, noise-free operation, you are missing an important element of 
modern-day design. General Radio’s complete and well-integrated line of 
sound-measuring instruments can help you improve your product sales 


me GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Mass., U.S. 


920 S. Michigan Ave. CHICAGO § 


Broad Avenue at Linden, Ridgefield, N. J. NEW YORK AREA 
1150 York Road, Abington, Pa. PHILADELPHIA 
8055 13th St., Silver Spring, Md. WASHINGTON, D. C. 1000 N. Seward St. LOS ANGELES 38 
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Up Against 
a Sound Barrier? 


Type 1551-A 
Sound-Level Meter, $385 


. . « basic tool of the G-R 
sound-measuring line. . . 
reads directly sound-pressure 
levels from 24 db to 140 db 
above standard A.S.A. refer- 
ence level, and to 190 db with 
accessory high-level micro- 
phones . . . built-in weighting networks approximate the 
ear's response at various levels . . . internal calibration sys- 
tem permits c t, rapid st mm... instru- 
ment is light in weight, dependable, compact, and com- 
pletely self contained. 


dardization 


Type 1555-A 
Sound-Survey Meter, $150 


. . highly popular instrument 
ior prel y tigat 
and consulting work where 
fapid surveying is needed to 
gauge magnitude of problem 
athand ... range is from 40 db 
to 136 db, three frequency 
characteristics are provided, and accuracy is within a few 
db of that of Type 1551-A... . emphasis placed on small 
size, light weight, ease of use, reliability, and low cost. 


Type 1550-A 
Octave-Band Noise 
Analyzer, $535 


... for rapid, accurate broad- 
band analyses of sound ener- 
gies widely distributed over 
the audio spectrum, as pro- 
duced by shock excitation or 
. @ight bands cover the frequency range 


turbulence . . 
from 20 to 10,000 cycles; each filter has excellent selec- 


tivity characteristics. 


Type 760-B 
Sound Analyzer, $520 


. .. for narrow-band meas 
urements . . . best suited 
for analyzing noises of ro 
tating, reciprocating, and 
other cyclic mechanisms 
where prevalent frequency components are harmonically 
related . . . direct reading over 25- to 7500-cycle range. . . 
bandwidth is 2% of selected frequency . . . instrument fre- 
quency response is flat within #2 db over entire range. 


Type 1556-A 
Impact-Noise 
Analyzer, 
$210 


. .. measures three im- 
portant characteristics, permitting 

determination of both level and duration 
of transients characteristic of impact noises . . . compact, 
portable instrument is first expressly designed for direct- 
reading measurements of impact noise. 


Accessories Available For Sound-Level Meter 


. . . Dynamic, Condenser, and High-Sound-Pressure Mi- 
crophones ... Vibration Pickup . . . Sound-Level Calibra- 
tor . . . External A-C Power Supply. 


© Write for Complete Information 


WE SELL DIRECT 
Prices are net, FOB Cambridge 
or West Concord, Mass. 
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This new Guide to Gear Lubrication 
Saves time, money and headaches 


@ If you design, build or use equipment with large gears, you will 
want Bulletin 60-A. Its 8 pages provide full information on Farval 
Spray Lubrication Systems available for manual or automatic opera- 
tion. 


Farval Spray Valves are completely flexible. They can be used alone, 
in panel set-ups mounted on gear housings, or as part of a Farval 
Dualine System —wherever compressed air is available. As with 
standard Dualine valves, the spray can be operated as often as needed 
to deliver any amount of oil or grease—on gears, slide surfaces or 
other areas needing lubrication. 

Thousands of Farval Spray Valves are used in many industries. You, 
too, should enjoy their benefits. Write today. You will receive a copy 
of Bulletin 60-A and the name of the Farval representative in your 


area who can help you select the proper equipment for your machines. 


The Farval Corporation, 4264 East 80th Street, Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, Industrial Worm Gearing. 
In Canada: Peacock Brothers Limited. 
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FARVAL— 
Studies in 
Centralized 
Lubrication 
No. 195 


Proved in 30 years of service, Farval 

land aut tic centralized 
lubrication systems protect millions of 
industrial bearings. Wherever you see the 
familiar Dualine valve manifolds, dual 
lubricant lines and central pumping 
station, you know a machine is being 
properly lubricated. 


SYSTEMS GF 
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nuclear 


weapons 


development 


SANDIA CORPORATION OFFERS 
OPPORTUNITIES FOR... ENGINEERS, 
PHYSICISTS AND MATHEMATICIANS 

IN THESE FIELDS 


RESEARCH: 

Studies of the reliability of systems components, 
nuclear weapons effects, aerodynamic character- 
istics, and quality expectation. 

DESIGN AND DEVELOPMENT: 

Complex electromechanical systems, components, 
and handling equipment. 


TEST ENGINEERING: 

Design of test equipment and direction of exhaus- 
tive environmental and field tests to determine 
reliability of components and systems. 


STANDARDS ENG/NEERING: 

Analysis of manufacturing and design procedures 
to determine and maintain proper standards. 
MANUFACTURING RELATIONS ENGINEERING: 
Establishment of contact with associated manu- 
facturers to decide on production methods, tooling, 
and procedure. 

QUALITY CONTROL ENGINEERING: 
Determination and establishment of quality stand- 
ards and enforcement of standards to assure quality 


of product. 
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Modern equipment in air conditioned labora- 
tories, shops, and offices combines with liberal 
benefits, including free life insurance, sickness 
benefits, retirement and health protection plans, 
and extremely generous vacations and holidays 
to make Sandia an especially attractive place 


to work. 


Albuquerque, with its exceptional climate and 
metropolitan blending of ancient and modern 
cultures, provides an informal, pressure-free en- 
vironment for pleasant living. The city has an 
excellent school system. The University of New 
Mexico is also located here, providing oppor- 
tunities for advanced study. Housing is readily 
available, and recreational facilities abound. 


There are also openings for engineers and scien- 
tists in our expanding branch laboratory at Liver- 


more, in the San Francisco area. 


IF YOU'D LIKE MORE FACTS about Sandia 
Corporation, our background, our work, and the 
opportunities we offer, we'll be happy to send you 
our illustrated brochure which gives more details. 


Just write to Staff Employment Division 553A. 


SAN DIA 


CORPORATION 


ALBUQUERQUE. NEW MEXICO 
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Refractories-for high heat conductivity 


High heat conductivity —roughly 11 times that of fireclay and 
about 70% that of chrome-nickel steels—is one of the properties 
of CARBOFRAX™ silicon carbide refractories. It is an ideal mate- 
rial for muffles, radiant tubes, retorts and similar structures 
where you need exceptional resistance to direct flame plus the 
ability to conduct heat efficiently. At 2200 F, thermal conduc- 
tivity of CARBOFRAX brick is 1OOBTU/hr., sq. ft. and “F/in 
of thickness. 

CARBOFRAX refractories typify the many super refractories 
pioneered by Carborundum. Each has a wide range of properties 
One, for example, is formed into precision parts that look like 
cast iron vet resist over 3000°F. Another, a new ceramic fiber, 
filters and insulates at te mperatures no existing mineral or glass 


fiber can take 


CARBORUNDUM 


Registered Trade Mork 


help on your own particular problem 


and other pertinent information about refractories 
fill in and mail this 


coupon today 


MAIL THIS COUPON TODAY -—————-~- 


Refractories Division, 


PHOTO COMPARES heat con- 
ductivity of CARBOFRAX brick and 
fireclay. Water separated from 
heat by 9 inches of CARBOFRAX 
brick boils turbulently, but barely 
gets warm on fireclay. 


For valuable information about high temperature problems 
or for 


The Carborundum Company, Perth Amboy, N. J., Dept. 127 


Please send me 


Forthcoming issue of Refractories Magazine 


Bulletin on Properties of Carborundum’s Super Refractories 


Here is a description of my high temperature problem. 


Can you help me? 
Nome 
Compen, 
Stree) 


City 


Title 


Zone State 
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Ar 
| 
| 
| 
| 
' 


The Jet Propulsion Labora- 
tory is a stable research and 
development center located 
north of Pasadena in the 
foothills of the San Gabriel 
mountains, Covering an 80 
acre area and employing 
1600 people, it is close to 
attractive residential areas. 


The Laboratory is staffed by 
the California Institute of 
Technology and develops its 
many projects in basic re- 
search under contract with 
the U.S. Government. 


Opportunities open to quali- 
fied engineers of U.S. citizen- 
ship. Inquiries now invited. 


IMPORTANT ACHIEVEMENTS AT JPL 


Development of the Sergeant 


Announced as a successor to the Corporal 
is another highly accurate surface-to-surface 
ballistic missile named ‘‘The Sergeant." This 
weapon will continue the United States 
Army's advance in the development of 
mobile firepower. 

The latest techniques in guidance, air- 
frame design and rocket propulsion are 
being applied to the development of this rug- 
ged weapon which is capable of operating in 
any area. 

The Jet Propulsion Laboratory, designer of 
this new missile, has the same prime tech- 
nical responsibility to provide the devel- 
opment of the complete Sergeant system 


as it had for the Corporal weapon system. 

In addition to weapon development the 
“Lab” carries on supporting research in all 
areas related to guided missile work. These 
supporting research and weapon develop- 
ment activities complement and extend each 
other to produce superior end results. 

This fact, coupled with ideal facilities and 
working conditions at JPL, is a prime attrac- 
tion for scientists and engineers of unusual 
ability because of their close integration with 
such vital programs. At the same time, other 
varied and interesting activities in weapon 
development are providing new challenges 
and openings for qualified people. 


‘ IN ALL FIELDS OF ENGINEERING AND THE PHYSICAL SCIENCES 
COMPUTERS * APPLIED MATHEMATICS * DATA HANDLING * INSTRUMENTATION 


JOB OPPORTUNITIES \ APPLIED PHYSICS * TELEMETERING * RADIO AND INERTIAL GUIDANCE * GUIDANCE ANALYSIS 
SYSTEMS ANALYSIS « ELECTRO-MECHANICAL * MICROWAVES © PACKAGING 


HOW MECHANICAL ENGINEERING * AERONAUTICS * MECHANICAL STRUCTURES * DYNAMICS 
PROPULSION * APPLIED MECHANICS INERTIAL ELEMENTS METALLURGY 
; CERAMICS * SOLID STATE PHYSICS * OPERATIONS RESEARCH 


JET PROPULSION LABORATORY 
A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 
PASADENA «+ CALIFORNIA 
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. » » CONE-DRIVE gearing has no equal. 

You can pass an amazing amount of power through a set of 
Cone-Drive gears. 

Want to cut product size? Cone-Drive will give you a more com- 
pact gear train with reserve load capacity. 

Want to boost power output and hold size? That's easy with Cone- 
Drive gears. They'll carry two, three, and four times the load of 
cylindrical worm gearing. 

Why? In Cone-Drive gears, the load isn’t concentrated on a small 
area per tooth or on just one or two teeth at a time. Cone-Drive’s 
exclusive double-enveloping principle distributes the load over a 
lot of teeth and over more area on each tooth. 

It cuts the unit loading the same way a pair of snowshoes sup- 
ports a heavy man. 


Ask for Bulletin CD-400 for complete details. 


RIVE G 
Michigan Tool Company 


DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS 
7171 Mettichels Road + Detroit 17, Michigan 
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The rotor of a Terry solid-wheel 
turbine is a single forging of spe- 
cial composition steel. It is first 
rough turned in two operations, as 
shown, and then two cuts are taken 
to mill the semi-circular buckets 
from the solid metal, The wheel at 
the top has been finished, ready for 
mounting on the shaft. The result 
is a single-piece wheel with no 
parts to loosen or wear out, 


Blade wear, which might occur 
after many years of usage, is not 
important, because the power-pro- 
ducing action of the steam takes 
»lace on the curved surfaces at the 
owed of the buckets. Thus wear 
does not materially affect horse- 
power or efficiency. 

The blades can't foul. They have 
a one-inch clearance, and are 
further protected by the projecting 
rims at the sides of the wheel. 

The Terry solid-wheel turbine is 
an extremely reliable piece of 
equipment. Write for details — 
today. Ask for a copy of bulletin 
S-116. 


THE 
TERRY STEAM TURBINE CO. 


TERRY SQUARE, HARTFORD 1, CONN. + 


TT-1204 
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| in making an almost indestructible turbine 

— 


RESERVE YOUR 

FREE 
COPY NOW! 
GET THIS 


NUE W 
Technical Reference 
Manvol and Catalog 


on 
MICRO 
A 
im) 
> 


SMALL INSTRUMENT 
BALL BEARINGS 


This brand new concept in 
bearing cotalegs will help 
solve your design problem: 


If you work with small instrument type bearings 
you'll find this new, authoritative publication an 
extremely valuable and handy source of engineerin 
data arranged in convenient form for saeien 
reference. 


LOOK AT THESE FEATURES... 


@ A helpful survey article: ‘‘ractors To CONSIDER IN 
SELECTING SMALL INSTRUMENT BALL BEARINGS.” 


00@ 


on 


63 0b 


@ Acomplete, practical presentation of bearing facts: 


Types of bearings Dynamic and static loads 

Materials Lubrication 

Components Radial and Axial play 

Engineers» dard Tor , m wari 
WRITE TODAY... GET YOUR NAME ON OUR 


PRIME DISTRIBUTION LIST FOR MAILING 


@ Large, clear illustrations. 
@ Big, easy to follow charts. 
® Convenient nomographs and conversion charts. 


® Simple bearing designations make ordering easy. 
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INC., Peterborough, N 
NEW HAMPSHIRE BALL BEARINGS, es Peterborough, New Hampshire ae 


HOMESTEA 


Multiple Port, 


100% Pipe Area 
offers you 
Homestead Cam-Seald 


one source 


Positive Metal 
Diamond Port 


ALL TYPES 
PLUG VALVES 


to Metal 
or “V" Port 


Seal 
ALL TYPES 


OF PORT OPENINGS | afl 
Homestead Lubricated Plug Valve 

High Pressure Chemical Seal 
Name the type of valve you need in the metal . 
or alloy you require with the port opening m4 
you want—and we can furnish it. Or if you . j 
have a valve problem that defies solution, Boe 


Round Port 


100% Pipe Area write us, naming the fluid, concentration, 


i temperature, pressure, valve size, function 


and frequency of operation. We will be 
happy to recommend the best and most eco- 
nomical valve for your service conditions. 

For complete information on Homestead 
Plug Valves 


Homestead Lever-Seald 
Tapered Plug Valve 
Positive Seal Without Lubrication 


M A i L T H E Please send me information on the following Homestead Plug 
icon ed COUPON | 
hubricated [7] Lever-Seald []Cam-Seald | 
NOW! 
| | 
| Company 
| 
Address 
| 
| 
OMESTEAD vaive manuracturinc company... 
Rectanguiar Port P.O. Box 38 "Serving Since 1892" Coraopolis, Pa. 


Venturi 
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Is your tubing 
bottleneck shown here? ‘ 


Bundy Engineers and versatile 
Bundyweld Tubing can beat the 
knottiest tubing design problem! 


If you think it can’t be done with tubing, 
it’s a challenge to Bundy. For years, 
Bundy Engineers have specialized in 
working with customers and prospects, 
solving the insolvable. A unique combina- 
tion of imagination and experience, plus 
the extreme versatility of Bundyweld 
Steel Tubing, has paid off again and again. 


Check first with Bundy for workable BIFURCATED 

solutions to your tubing design problems. | 
Whether you are in the design, develop- 
mental, or application stage of your 
product, Bundy will be glad to work with 
you. Hundreds of manufacturers have 
used this Bundy service to advantage. 


Bundyweld Tubing offers an unusual 
combination of properties: high thermal 


conductivity; high bursting strength; 
ease of fabrication; and thinner-walled, BENT TO SMALLEST RADII — 


yet stronger composition. It is the safety ‘= q 


standard of the refrigeration industry, 
and is used in 95% of today’s cars, in an 


average of 20 applications each. ' 
_ FLATTENED END CLOSURE EXPANDED DOUBLE UPSET 
Call, write, or wire us today! 
Shown above are but a few of the fabrication operations which are 
BUNDY TUBING COMPANY possible with Bundyweld Steel Tubing. Many of these, and others not 
DETROIT 14, MICHIGAN shown, were developed through solving a specific problem brought to 
us by a customer or prospect. Bundy invites you to avail yourself of 


this design service. 


WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING. AFFILIATED PLANTS IN AUSTRALIA, ENGLAND, FRANCE, ITALY, AND GERMANY 


Bundyweld starts as a . continuously rolled U Ni DYWE LD 
single strip of copper- twice around laterally 
coated steel. Then it's into a tube of uniform | 


thickness and passed 


NOTE the exclusive Bundy- 


developed beveled edges, DOUBLE-WALLED FROM A SINGLE STRIP 


which afford a smoother 


opper coating fuses walle and braze 
with steel, Result, .. through 360° of wall and less chance for any 
ontact leakage. 
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HERE'S THE LATEST AIR-HANDLING EQUIPMENT FROM AMERICAN BLOWER 


LABORATORY TESTED CENTRIFUGAL COMPRESSOR 
DELIVERS 330,805 POUNDS OF AIR PER HOUR! 


With the trend toward higher pressure requirements, American 
Blower has designed and built centrifugal compressors to fur 
nish air for these heavier duties. These compressors incorporate 
the use of a horizontally split, welded steel volute casing, vari 
able inlet guide vanes, welded steel impeller of the shrouded 
type with impeller shaft supported by two journal bearings 
lus a Kingsbury thrust bearing arranged for positive forced-leed 
ubrication. This highly efhcient compressor is driven by a L000 
HP, 1800 rpm, induction motor, delivers $50,805 pounds of air 
per hour at a static discharge pressure of 67.5 inches water gauge. 


Like every American Blower single-stage centrifugal com- 
pressor — 30 to 2250 HP — this compressor has been completely 
tested in accordance with the A.S.M.E. Power Test Code. Such 
testing guarantees the mechanical operation and performance 
of all American Blower compressors. American Blower Divi- 
sion of American-Standard, Detroit 32, Michigan, In Canada: 
Canadian Sirocco products. 


AMERICAN BLOWER 


Division of Amertcan-Standard 


Cutaway of typical 
American Blower 
single stage centrifugal 
Compressor 


Outstanding features: (1) Improved scroll. shaped casing around impeller inlet. (4) Removable inlet nozzle for ac 
design. (2) Unobstructed long diffuser passage converts curate alignment of annulus packing. (5) Aero-dynamic 
velocity energy into pressure, contributes to quiet oper design of impeller blades for high efficiency, long life. (6) 
ation. (3) Annulus packing minimizes recirculation of gas Welded-steel baseplate “stress relieved” prior to machining 
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seconds from 


nothing flat! 


The brass part illustrated below the diagram is produced on the 
new 00 Brown & Sharpe Automatic Screw Machine in 7 
seconds. That represents a 42% increase in production over the 
previous model. 


To step up production by such a substantial percentage 
involved the development of new and exclusive features for 
the 00 machine over and above those proven so successful on 
the previous model. Included among them is the chain-driven, 
ball bearing spindle . .. see large diagram above. 


In the selection and application of the bearings for the 00 
spindle, Fafnir engineers worked with Brown & Sharpe engi- 
neers. The 208 speed combinations from a high of 7200 RPM 
to a low of 34 RPM, permitting high cutting efficiency on a 
wide range of materials, presented no ordinary problem for 
bearings. The bearing arrangement shown meets an exacting 
demand for maximum radial and axial rigidity to assure true 
balance and running accuracy of the spindle. 

Could be there’s no place in your machines for these super- 
precision bearings. But, whenever bearings are involved, there's 
certainly a place in your product planning for the Fafnir 
“attitude and aptitude” — a way of looking at bearing prob- 
lems from the designer's viewpoint plus coming up with the 
right bearing to fit the need. Ask your Fafnir representative 
for details. The Fafnir Bearing Company, New Britain, Conn, 


FAFNIR 


BALL BEARINGS 


MOST COMPLETE LINE IM AMERICA 
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The New Brown & Sharpe 
No. 00 Automatic Screw Machine 
with Fafnir-equipped spindle. 
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When you want motor performance =|” 


Nou want this Rotor design... 


Before specifying motors for sustained, heavy-duty drives, 
compare designs of the all-important rotor. 
Fairbanks-Morse Copperspun rotors have the 
mechanical strength and the superior electrical and thermal 
characteristics of copper. Compare these advantages 
against aluminum or white metal alloys. Exclusive F-M 
Long life, stamina and high efficiency — method of centrifugal casting produces a truly one-piece 
made possible by the Copperspun rotor rotor that is homogeneous, free from flaws and gas 
phase squirrel-cage induction motors. inclusions —virtually indestructible. It is accurately 
machined and dynamically balanced for longest 
trouble-free service on the toughest application. 
The Copperspun rotor and the Fairbanks-Morse standard 
of quality manufacture make it more than worth your 
while to get in touch with the motor specialist from 
Fairbanks, Morse & Co., Dept. ME-2, Chicago 5, Ill. 


FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 


ELECTRIC MOTORS AND GENERATORS + DIESEL LOCOMOTIVES AND ENGINES + PUMPS + SCALES + RAIL CARS * HOME WATER SERVICE EQUIPMENT » MOWERS » MAGNETOS 
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is accelerating its 
expansion program 


NET ANNUAL ADDITIONS TO 
ELECTRIC GENERATING CAPACITY* 


Fuel Generated 
Hydro Generated 


1947 ' "50 ‘S2 ‘53 


1965 1970 


The chart shows the rate at which America’s utility 
industry has been expanding for the past decade 
and its projected rate of expansion to 1970. What 
this rate of growth means is dramatically illus- 
trated by the fact that the total new capacity to 
be installed in the next decade will substantially 
exceed the total capacity the utility industry has 
attained in the 75 years it has been in existence. 


Because electrical consumption reflects our 
national prosperity and living standards, this chart 
also indicates the progress we have been making as 
a nation and the progress we can anticipate for 
some years to come. It is doubly significant to us 
at Combustion since the largest part of our dol- 
lar volume comes from sales of utility boilers, and 
the second largest part from sales of boilers and 
other equipment to industry whose annual rate 
of growth roughly parallels the rate of power 
expansion. 

To keep abreast of power expansion, Combus- 
tion increased its manufacturing capacity more 
than 50 per cent in the five-year period ending in 
1955. And it is now engaged in the biggest expan- 
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figures published 
by ELECTRICAL WORLD 


sion program in its history — not only to assure its 
ability to meet the ever-growing demand for con- 
ventional boilers, but also to prepare itself for a 
major role in the rapidly developing field of 
nuclear power. 

In its expansion, as well as in its research and 
development work, Combustion’s objective is to 
build boilers today that will set tomorrow’s stand- 
ards of performance. Whether your steam require- 
ments be large or small, you can depend on C-E 
Boilers tc give you the best in economy and 
reliability. 


COMBUSTION 
ENGINEERING 


Combustion Engineering Building 


8-975 


200 Madison Avenue, New York 16, N. Y. 


all types of steam generating, fuel burning and related equipment; nuclear reactors; 


paper mill equipment, pulverizers, flash drying systems, pressure vessels; sol pipe 
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Wanted! 


Engineers to sign on for one of the most 
exciting scientific expeditions of our time: 


The SM-64 Navaho Missile 


tracted the world’s best in- 
formed missile men. Top-tier 
men have opportunities in 
almost every field of engi- 
neering —including some of 
the most advanced work 
being done today in aerody- 
namics, thermodynamics, 
high temperature materials 
and aero-elasticity. 

Solving these problems is 
bringing forth new formulae 
and new production tech- 
niques. One example is Chem 
Mill, the process of shaping 
metals — including titanium 


The men behind this invitation are pioneers in missile 
development. Ten years ago they started from scratch. 
There were no texts to consult, no rules to follow. 
Today their technological achievements are so great 
... their jobs so broad... there is room at every level 


and newest alloys—to previously unattainable designs by 
chemical etching. This method reduces weight... in- 
creases strength. The idea came from a North American 
Missile engineer. 

This is the kind of oppor- 
tunity open to you. You can 


of engineering for additional mindpower. 
Accept this challenge and you can travel faster and 


DOUGLAS K. BAILEY received 
his BS degree from the Univer- 
sity of California. He joined 
North American ten years ago 
as a senior design engineer. 
Today he is chief, Missile De- 


sign Section — responsible for 
missile design engineering and 
analysis. Doug and his family 
live in Long Beach where he 
participates in golf, bowling and 
sports car activities. He is cur- 
rently organizing road races in 
Southern California for the Long 
Beach MG Club. 


farther than you ever thought 
possible on one of the most 
important programs in the 
free world today—North 
American’s complete wea- 
pons system responsibility 
for the Air Force SM-64 
Navaho Intercontinental 
Strategic Guided Missile. 

Unprecedented programs 
have been completed and 
more are to come. Others are 
being developed, modified 
and perfected as we enter an- 
other exciting phase follow- 
ing a successful flight test 
program at Patrick Air Force 
Base using a test vehicle 
known as the X-10. 

The fascinating nature of 
this work has already at- 


Navy vet GEORGE W. JEFFS 
earned both his BSAE and MSAE 
from the University of Washing- 
ton. About 9 years ago he 
started his professional career 
with North American as a junior 
aerodynamics engineer. Now, 5 
promotions later, this 30-year 
old veteran of missile work is 
chief, Advanced Design Section. 
He lives in Downey, California 
with his wife and 3 children. 
His hobbies include fresh-water 
fishing and hunting for quail 
and pheasant. 


share our knowledge and add 
to it. 

Recent graduate engineers 
can step into established 
groups. Experienced men will 
find even greater opportuni- 
ties in the new groups that 
are being formed. And you'll 
do this in a management cli- 
mate that stimulates personal 
growth and rewards it with 
responsibility, professional 
recognition and material ben- 
efits. Further, you can con- 
tinue your studies with the 
aid of North American's Edu- 
cational Refund Plan... live 
and work in Southern Califor- 
nia...in near-ideal climate. 


Let us know what kind of creative engineering interests 
you. (Please include highlights of your education and 


experience. ) 


Write today to: Mr. R. L. Cunningham, Engineering Personnel Manager, Dept. 91-2-ME 


Missile Development Division, 12214 Lakewood Bivd., Downey, California. 


NORTH AMERICAN AVIATION, INC. 7 
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ALL-PURPOSE 
VALVE 


for handling materials as diver- 
sified as corrosive fluids, gases, 


4 beverages, viscous materials, 
foods, compressed air, solids in 
Suspension. 
q 


Grinnell-Saunders Diaphragm Valve 


Choice of Materials 
Bodies — iron; cast steel; stainless steel; Durimet 20; Hastelloy 
A, B, C; bronze; Monel; aluminum; PVC (polyvinyl chloride) ; 
Saran 
Body linings — hard rubber; soft rubber; neoprene; glass; 
lead; plastics; Heresite; Lithcote 
Diaphragms —- soft natural rubber; natural rubber; white 
synthetic rubber; neoprene; reinforced neoprene; butyl; 
Hycar; Teflon; Kel-F; PVC (polyvinyl! chloride) ; polyethylene 
Bonnets — iron; stainless steel; bronze; other materials on 
special order 


Unsurpassed on lines where cor- 
rosion, abrasion, contamination, 
clogging, leakage and mainte- 
nance are costly factors. 


In industries as varied as mining, 


food, textile, pulp and paper, bev- Choice of Bodies 


erage, water and sewage, chemicals ) Conventional weir type 
Straight bodies — screwed; flanged; socket weld; butt weld; 
Grinnell-Saunders Diaphragm socket (solder); sanitary threads; hose ends; Victaulic 
Valves continue to win enthusiastic DY Angle bodies — screwed; flanged; socket weld 
acceptance. The unique design of i Other types 
Page: A line of Straightway Valves (for straight-thru flow) and 
the valve — with its flexible, long- - *Full-Bore Valves (for ball brush cleaning) also are available =~ 
wearing, tight-closing diaphragm — Choice of Bonnets 
offers many unusual advantages. Handwheel (non-indicating stem, indicating stem); chain 
‘ ; wheel; lever (for quick operation); sliding stem (for a wide 
If you have a valve problem, it will selection of power operated topworks) 
ay you to write Grinnell for further 
P Operating Features 
information. 


@ diaphragm absolutely iso- © simple maintenance — dia- 
lates bonnet mechanism from 


the fluid in the line 


phragm easily replaced with- 
out removing valve body from 


@ diaphragm lifts high for line 


GRINNELL 


streamline flow in either direc- 
WHENEVER PIPING IS INVOLVED 


@ diaphragm presses tight for 


positive closure cLosto 


OPEN 


Grinnell Company, Inc., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings * welding fittings * engineered pipe hangers and supports * Thermolier unit heaters * valves 


Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
Amco air conditioning systems 


industrial supplies ° Grinnell automatic sprinkler fire protection systems ° 
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Greater Loap 


HERRINGBONE 
SPEED REDUCERS 


.»»PAY OFF IN HIGH EFFICIENCY 
GREATER STRENGTH, LONGER LIFE 


Where you have a machine drive that requires high horsepower speed reduction 
under grueling load and shock conditions, specify Philadelphia Continuous Tooth 
Herringbone Speed Reducers .. . Built to withstand the most severe round-the- 
clock operation, these Reducers offer you extra service dividends through high 
efficiency, greater strength, and years of quiet, trouble-free operation. 
Herringbone and Helical Gear teeth are precision cut for maximum tooth 
contact and overlap... assure uniformity of torque and freedom from dam- 
aging vibration. 

Gears and Pinions are arranged symmetrically within rugged, compact housings, 
which assures equal loads on each shaft bearing, and minimizes the most severe 
stresses. Fully enclosed, self-contained housings prevent oil leakage . . . no parts 


Send for new 48-poge 

— eee such as glands require adjustment .. . more than ample oil reservoir assures cool 

ae pes cee cama correct lubrication. Available in single, double and triple reductions covering a 
range of ratios from 1.75:1 up to 292:1, Philadelphia Herringbone Reducers 


highly efficient units. 


provide optimum performance at minimum cost. 


| 
PHILADELPHIA GEAR WORKS, /NC. 
phillie gear ERIE AVE. &G STREET. PHILADELPHIA 34, PENNA. 


Offices in all Principal Cities 


INDUSTRIAL GEARS &@ SPEED REDUCERS + LIMITORQUE VALVE CONTROLS © FLUID MIXERS + FLEXIBLE COUPLINGS 
Virginia Gear & Machine Corp. « Lynchburg, Va. 
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7-inch Waldes Truarc retaining rings cut costs, 
speed assembly-disassembly of 2-high/4-high mill 


New Model TA-625 2-high/4-high combination 
rolling mill designed by Stanat Manufacturing 
Co., Long Island City, N. Y., reduces 2'/2” ingot 
to precision-rolled strip as thin as .001”. 
Waldes Truarc retaining rings help make 
possible a complete change of work rolls in 
20 minutes...solve difficult problems of accu- 
racy control by achieving positive location of 
bearings to extremely close tolerances. Rings 
eliminate costly parts and machining, save 
space, reduce maintenance. 


In the assembly illustrated above, 7’’ Waldes Truarc (Series 
5000) retaining rings—three on each roller—are used to posi- 
tion heavy-duty needle bearings in the bearing housing. 
Smaller rings position bearings in other roller assemblies and 
retain the shaft of a dual handwheel screwdown. All in all, 
18 Waldes Truarc rings are used in the mill. They replace 
machined shoulders, spacers and lock nuts...eliminate costly 
threading, other machining operations. 


Assembly is simple, even with giant 7” diameter Truarc ring. 
Special Truarc ratchet pliers grasp the ring securely, ease it 
into the groove, snap it securely into position. Smaller pliers 
and various high-speed assembly jigs are available for other 
rings, permit assembly-disassembly to be performed rapidly 
even by unskilled labor. 


ent sizes within a type... 5 metal specifications and 14 different 
finishes. Truarc rings are available from 90 stocking points 


Whatever you make, there’s a Waldes Truarc Retaining 
Ring designed to improve your product... to save you material, 


machining and labor costs. Quick and easy to assemble and 
disassemble, they do a better job of holding parts together. 
Truarc rings are precision-engineered and precision-made, qual- 
ity controlled from raw material to finished ring. 


throughout the U.S.A. and Canada. 

More than 30 engineering-minded factory representatives 
and 700 field men are available to you on call. Send us your 
blueprints today...let our Truarc engineers help you solve de- 


sign, assembly and production problems... without obligation, 


36 functionally different types...as many as 97 differ- 


For precision internal grooving and undercutting...Waides Truarc Grooving Tool! 


WALDES | Waldes Kohinoor, inc., 47-16 Austel Place, L.1.¢. 1, N.Y. 
\) ® | Please send the new supplement No. 1 which 
y) | brings Truarc Catalog RR 9-52 up to date. 
| (Please print) 
y | Name 
x ® | Title 
RETAINING RINGS Addrou 
© 1956 Waldes Kohinoor, Inc., 47-16 Austel Place, | 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U. S. Patents pending. Equal patent protection established in foreign countries, 
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How perfectly simple 
‘this Fast’s Coupling 
with purely mechanical 


flexibility! 


For 35 years the most positive, de- 
pendable means of coupling ma- 
chines «> their power source . . 
Fast’s < ouplings have no parts sub- 
ject to repeated bending, tension or 
compression. Because there is no 
metal-to-metal contact, there is no wear—in fact, 
many Fast’s Couplings in use for over 30 years 
show no signs of wear when disassembled! No 
leather, plastic or rubber oil seals. Lubricant 
film distributes pressure over a considerable 
area, diminishing localized stress at pressure 
points on the load-carrying teeth. Perfectly 
simple? Yes . . . and foolproof! 


For coupling catalog, technical advice or assistance from Koppers field 
engineers, write: KOPPERS COMPANY, INC., Fast’s Coupling Dept., 3402 
Scott Street, Baltimore 3, Maryland. 


METAL PRODUCTS DIVISION + KOPPERS COMPANY, INC. + BALTIMORE 3, MD. 
This ~~ Division also supplies industry with American Hammered Industrial Piston and 
Sealing Rings, Industrial Gas Cleaning Apporotus, Aeromaster Fans. 

Engineered Products Sold with Service. 
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Small lot production of intricate electronic parts is performed 
quickly and economically on this Denison hydraulic Multipress. 


The Problem: Planning a production set-up for a company that 
averages a new, complex electronic instrument every month, in 
production lots ranging from 50 to 100,000 units. 

The solution: Denison’s versatile hydraulic Multipress. 

General Radio Company of Cambridge, Mass., a leading designer 
and manufacturer of electronic test equipment, finds Multipress 
capable of automatic operations on volume runs, yet efficient when 
manually operated for small lots. 

Small lot production costs have been reduced substantially. 
Operator safety is at peak levels. Smooth, precise pressure control 
produces uniform assemblies despite thickness variations in 
stock materials. 

These Multipress benefits are typical. To find out how Denison 
hydraulic power can lower costs, speed production and improve 
quality for your company, consult a Denison hydraulic specialist. 
Write Denison Engineering Division, American Brake Shoe Co., 
1174 Dublin Road, Columbus 16, Ohio. 
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electronic parts assembly at General Radio 


DENISON 


drOll ica 


HYDRAULIC PRESSES « PUMPS « MOTORS+CONTROLS 
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ALLEN - BRADLEY 
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Modern, high speed, automatic ma 
chine tools demand unfailing reliability in their motor 
controls. Allen-Bradley provides this reliability. That's 
why these controls are becoming standard equipment on 
more and more modern production machines. 

The simple design of Allen-Bradley solenoid motor con- 
trols... with only ome moving part . . . is assurance of 
millions of trouble free operations. And the double break, 
silver alloy contacts never need to be cleaned, filed, or 
dressed. 

For greater reliability, less down time, and less mainte- 
nance on machines that you are purchasing, you can't go 
wrong when you specify Allen-Bradley quality control. 

Allen-Bradley Co. 
1308 S. First St., Milwaukee 4, Wis. 
In Canada— 
Allen-Bradley Canada Ltd., Ontario 


ALL N- BR A \D LEY 
Special Control Panel for the Morey Automatic Pro- SOLENOID MOTOR CONTROL 


filing Machine. This panel consists of an assembly of >| 
standard units listed in the Allen-Bradley Handy Catalog. JUALITY= 
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high scorer 
...and in high speed steels, 
it’s always REX 


Crucible’s REX” high speed steel always scores 
highest on performance —as it has for more than a 


half century. That’s because it is consistently sound 
and uniform in structure ...with dependable response 
to heat treatment. ene 


But don’t take our word for it. Check REX for 
yourself—by any test you choose. You'll discover 
that recent improvements in manufacturing tech- rh 
niques have made it better than ever—why REX is Dae 
today, as it’s always been, the standard by which all ee. 
other high speed steels are compared! 

REX is immediately available at all Crucible ware- 
houses, or on prompt mill delivery. For a list of help- 
h.: ful data on REX and other special steels, write for a 

a _free copy of the “Crucible Publication Catalog.” 
Crucible Steel Company of America, The Oliver 
Building, Mellon Square, Pittsburgh 22, Pa. 


C R U C LE} first name in special purpose steels 


Crucible Steel Company of America 


Canadian Distributor —Railway & Power Engineering Corp., Ltd. 
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NEW R/M Poly-V’ Drive 


Solves Seven Major Power Transmission Problems ! 


Heavy duty drive problems can be accepted as necessary 
and costly features of power driven equipment — or they 
can be overcome! The difference is Poly-V* Drive... 
K/M’'s patented new concept in heavy duty power 
transmission. Here's how R/M Poly-V Drive helps 
eliminate seven major problems common to most con- 
ventional V-belt drive applications. 


BELT MATCHING— Poly-V employs a single unit, V- 
ribbed endless belt running on specially designed 
sheaves—not a series of V-belts which vary in 
length. Belt length matching problems are com- 
pletely eliminated! 


SPEED RATIOS— Full contact between belt ribs and 
sheave grooves prevents belt ‘sinking’ and uneven 
speeds... maintains constant speed ratios and 
effective pitch diameter from no load to full load! 


SPACE REQUIREMENTS— Greater horsepower capacity 
per inch of sheave width with Poly-V delivers up 
to 50°, more power in the same space as a multiple 
V-belt drive ...or equal power in as little as 
*y the space! 


*Poly-V is a registered Raybestos-Manhattan trademark. 


BELTS HOSE « 
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DRIVE LIFE—oly-V Drive has twice the contact area 
with only half the face pressure and that means 
less wear, longer life for both belt and sheaves! 


STOCK INVENTORIES — Just two cross sections of Poly-V 
Belt meet every heavy duty power transmission 
requirement, as compared to five in the case of 
V-belts. With Poly-V you keep belt and sheave 
inventories to an all time low! 


HEAT PROBLEMS — Because thinner Poly-V Belts have 
twice the ribbed area of V-belts exposed to the air, 
you are assured cooler operation and less strain on 
your equipment. And, of course, Poly-V Belt con- 
struction is heat resistant, oil-proof and non-spark! 


EQUIPMENT DOWNTIME—Stronger, cooler running, 
longer lasting Poly-V Belt needs fewer tension ad- 
justments after run-in... stays on the job longer 
to reduce downtime costs for replacements, too! 


If any—or all—of these features can help improve your 
heavy duty power transmission drive performance and 
dependability, you owe it to yourself to investigate R/M 
Poly-V Drive. R/M engineers who developed it will be 
glad to assist you in determining the Poly-V Drive in- 
stallation that will best solve your problems. . . give 
you “More Use per Dollar.” 


ROLL COVERINGS * TANK LININGS * INDUSTRIAL RUBBER SPECIALTIES 


MANHATTAN RUBBER DIVISION—PASSAIC, NEW JERSEY 


RAYBESTOS - 


Other R/M products: Abrasive and Diamond Wheels ¢ Brake Blocks and Linings * Clutch Facings * Asbestos Textiles * Mechanical 
Packings * Engineered Plastics * Sintered Metal Products * Industrial Adhesives * Laundry Pads and Covers * Bowling Balls 


MANHATTAN, INC. 
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MODEL K 


Vane Type 
Variable Volume 
Pump 

Pressures to 1000 psi 
Up to 1200 rpm 


OTHER RACINE 
HYDRAULIC PRODUCTS 


WHY WASTE HORSEPOWER? 


Hydraulic Power consumption is measured by the amount of oil 
pumped and the pressure needs of the circuit, Seldom do you need 
maximum output from the pump and top pressure throughout 


FLUID MOTOR 
Vane Type 
50 to 3500 
; Pressures to 1500 psi 
an operating cycle. 


RACINE “Variable Volume” Pumps save horsepower because they 
pump only the volume of oil needed to operate the circuit. 


PRESSURE BOOSTER 


Pressures to 5000 psi 
Ratios to 7:1 


By-passing of oil, heating, the cost of relief valves, excessive reservoir 
capacity, extra piping, all add to first cost and operating expense. 


4-WAY VALVES 
Twin Solenoid 


RACINE “Variable Volume” Pumps reduce these costs by 
Pilot Operated 


simplifying your circuits. The Racine Model K Vane Type Variable 
Volume Pump shown above has a capacity of 70 gpm, with 
maximum pressure of 1000 psi at 1200 rpm. Other models in a full 
range of sizes from 5 to 70 gpm. 


RESERVOIRS 


With Control Panel 
Designed to your space 
and circuit requirements 


Why waste horsepower? Write today for complete information. 


OF QUALITY 2 
%, 


RACINE HYDRAULICS & MACHINERY, INC. 
2076 Aibert Street 


VL 
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Lectrodryers® are wheeled to the job at General Electric's Metals and Ceramics Research Laboratory, Schenectady, N. Y. 


If it's an experimental job requiring a Dry controlled atmosphere, 
plug the Lectrodryer into power and it dries the gas as it 


oR ‘¢ ing enters the furnace. Where Drying is an everyday requirement, 


of course, a Lectrodryer is permanently mounted near the furnace 


or at the central gas source. 


on wh eels Researchers use Lectrodryers to standardize methods, 


then specify them for production plants. Manufacturers of gas 


aids generators supply Lectrodryers as standard equipment when 
Dry atmospheres are required. 
Because Moisture Isn't Pink describes Drying installations in many 


Resea re h industries. For a copy, write Pittsburgh Lectrodryer Company, 
335 32nd Street, Pittsburgh 30, Pennsylvania 
(a McGraw Electric Company Division). 


Lectrod ryer 


* REGISTERED TRADEMARK U & PAT OFF 
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BACKBONE 


comes in any size up to 23° 
for any power capacity 


Farrel continuous-tooth herringbone 


gears are made in a complete range 
of sizes from 4% inch to 23 feet di- 
ameter, 4 to 60 inch face, 24 DP 
to 0.75 DP, for any power capacity 
and any application. 

The backbone in Farrel herring- 
bone gears, formed by the meeting 
of the two helices without a center 


groove, puts the entire face width 
of the gear to work for you, This 
pays off in extra strength and greater 
load and shock capacity —ideal for 
heavy-duty applications. 

Farrel can also supply straight 
tooth (spur) gears, single helical 


gears and internal gears in a wide 
range of sizes—all precision-gen- 
erated on Farrel-Sykes machines. 


Farrel engineers are available for 


consultation on your gear problems. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT 

Plants: Ansonia and Derby, Conn., Buffalo and 

Rochester, N. Y. 

Sales Offices: Ansonia, Buffalo, Boston, Akron, 

Detroit, Chicago, Minneapolis, Fayetteville 

(N.C.), Los Angeles, Salt Lake City, Tulsa, Houston 
76.1092 
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This continuous tooth gear is welded construction with a split 
hut, has 144 teeth, } DP, 46” face, 144.520” outside diameter, 
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response in U. S. and abroad. 


significant advances; 


statistical approaches; 


power systems; 


works on frequency response. 


An ASME Publication 


treats linear, nonlinear, sampling, and 


iMustrates application of experimental 
methods of frequency response to process Process Control 
controls, servomechanism design, and Control-System Behavior Expressed as a Deviation Ratio— 


TABLE OF CONTENTS 


F R E Q UE N C Y erties Theory—H. Nyquist 


Early History of the Frequency-Response Field—A. C. Hall 


RESPONSE "The Frequency-Response Method: A Brief Survey—R. H. 
Macmillan (England) 


Frequency-Response Data Presentation, Standards and Design 
Criteria—R. Oldenburger 


Coverage: The entire field from basic 
theory to experimental techniques. A Bibliography of the Frequency-Response Method as Applied 
to Automatic-Feedback-Control Systems—A. M. Fuchs 


Authorship: Top experts on frequency 


Analysis of Regulating Systems With Particular Reference to 
Speed Control—R. H. Macmillan (England) 


Frequency-Response Aids 


The book includes papers presented at *Frequency-Response Computational Aids—K. Izawa (Japan) 
the 1953 ASME Frequency Response Sine-Wave Generators—D. W. St. Clair, L. W. Erath, and S. L. 
Symposium plus eight additional articles. Gillespie 
in nine sections and 372 pages in Servo, Airplane, and Power System Applications 


The Frequency-Response Approach to the Design of a Me- 


orients the reader in regard to historical . 
developments, fundamental theory, and chanical Servo—H. A. Helm 
Application of Frequency-Analysis Techniques to Hydraulic 


Control Systems—A. C. Hall 
Frequency-Response Method Applied to the Study of Turbine 
Regulation in the Swedish Power System—V. Oja 
Experimental Flight Methods for Evaluating Frequency-Response 
Characteristics of Aircraft—G. A. Smith and W. C. Triplett 


J. M, L. Janssen (Holland) 
Frequency-Response Analysis and Controllability of a Chemical 


presents discussions of many of the Plant—A. R. Aikman (England) 
Paes *Frequency-Response Analysis of Continuous Flow Systems— 
includ bibli h f i tone H. Kramers and G. Alberda (Holland) 

ee ee *Response and Phase-lag of Thermometers—E. G. J. Eykman 


and C. J. D. M. Verhagen (Holland) 
Transient Response 


Size: 8%" <x 11’ 
Illustrations: 428 
Binding: cloth 


Price: $7.50 
(20% discount to 
ASME members) 


29 W. 39th St. 
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Determination of Transient Response From Frequency Response— 
A. Leonhard (Germany) 
The Use of Zeros and Poles for Frequency Response or Transient Response— 
W. R. Evans 
*A Method of Estimating Dynamic Characteristics of Physical Systems—S. Lees 
Optimum Controls 
A Uniform Approach to the Optimum Adjustment of Control Loops—R. C. Olden- 


bourg 
Synthesis of Optimum Feedback Systems Satisfying a Power Limitation—J. H. 


Westcott (England) 


Nonlinear Techniques 
*On Some Nonlinear Phenomena in Regulatory Systems—L. C. Goldfarb (Russia) 


Recent Advances in Nonlinear Servo Theory—J. M. Loeb (France) 
Approximate Frequency-Response Methods for Representing Saturation and Dead 
Band—H. Chestnut 
Stability Characteristics of Closed-Loop Systems With Dead Band—C. H. Thomas 
Sampling Controls 
*Frequency Method of Analyzing Intermittent Regulating Systems—Y. Z. Tsypkin 


(Russia) 
*The Pulse Transfer Function and Its Application to Sampling Servo Systems— 


R. H. Barker (England) 


Statistical Methods 
A Statistical Approach to Servomechanisms and Regulators—™M. J. Pelegrin (France) 


* New articles not previously published. 


New York 18, N. Y. 
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OTHER VOGT PRODUCTS 


Drop Forged Steel Valves, 
Fittings and Flanges — 
Petroleum Refinery and 
Chemical Plant Equipment 
Heat Exchangers 

Ice Making and 
Refrigerating Equipment 
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STEAM GENERATORS 


Viola, Texas 


Principle Data Each Unit 


@ 85,000 pounds steam per hour capacity, 
designed for 500 Ibs. S.W.P. and 625° F. 
total temperature. 

@ Water cooled furnace. 

@ Burners for Gas and Oil fuel. 


Vogt offers a complete line of custom built 
and package type steam generators, Available 
in bent tube and straight tube designs for 
solid, liquid, or gaseous fuels burned singly 


Above: Cross Section showing 
arrangement of steam and 
water drums, tubes, baffles, 


and furnace. or in combination. 


Write for bulletins. Dept. 24A-BM 


HENRY VOGT MACHINE CO. 
Box 1918, Louisville 1, Kentucky 


SALES OFFICES: New York, Chicago, Clevelund, Dallas, Philadelphia, St. Louis, 


Charleston, W. Va., Cincinnati 
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all the way through! 
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h Needle Valve, OPerating men found 
Valve that was better al} the way through. Then 
came the for a valve of like quality and pre- 
Cision for co ion S€rvice.. to be 416 Stainless 
= illustrated here js the answer. Like 
fee | 4 a Wh the parent valve, this new valve has Safety and 
Strength to Spare... S4aranteed fo, Working : 
Pressures up to 10,000 psi 
»ck—~in 
ground 
stem js hardened 416 Stainless, 
Packing 'S the special ring One- 
Piece, "0n-binding, long-lasting. So finely built 
is this Needle thr; Valve thar it 
©xC€ptionally 
4 
Moulded 
Fine stem 
Precision 
oa Na 
& 
ith 


A 
KELLOGG's 


BS 


FIELD CONTROL 


KEEPS PACE 


(Above) An inspector on Kellogg's permanent staff supervises weld- 
P are ing of main steam lines at the Glen Lyn Station. (Below) Controls 
All high and low pressure steam piping for the for the gang of 40-kva stress relieving units at Glen Lyn provide a 


225,000-kw turbine-generator at Appalachian Electric permanent record of preheating, concurrent heating, and stress 
relieving cycles, ranging from room temperature to 1350 F. 


Power Company’s Glen Lyn, Virginia, station was fabri- 
cated and erected by M. W. Kellogg—using local union 
labor. Initial steam conditions are 1050 F, 2000 psi, 
with reheat at 1050 F. Main steam lines are 214% 
chrome-1% molybdenum, 1244 in. OD, 214 in. average 
wall thickness. To meet the exacting requirements of 
both American Gas and Electric Service Corporation 
and The M. W. Kellogg Company, close control of 
techniques and procedures was doubly important. 

At Glen Lyn, as elsewhere in the field, M. W. 
Kellogg’s reputation for completing a power piping 
project efficiently and promptly is due to the right 
techniques, the right materials, the right equipment, 
and—equally important—the right men to train and 
supervise labor to Kellogg’s special standards. We wel- 


come the opportunity to demonstrate these unique Fabricated Products Division 
abilitiesand facilities. Some of them, including K-Weld’*, The W. Hellegg Compony, 711 Third Avenue, Now York 17, ¥. 
‘ on pe. A SUBRIDIAKY OF PULLMAN INCORPORATED 
are described in our 12-page booklet, ‘‘For The Modern The Canadian Kellogg Company Toronto Kellogg International Corp. London 
9 Kellogg Pan Amertoan Corp York @ olele Kellogg, larts 
Central Power Station.” Write for your copy. Companhia Kellogg Hrasiletra, Keto de Janeiro ® Compania Kellogg de Veneruela, Caracas 


KELLOGG —— 


POWER PIPING~-THE VITAL LIN K 


@Trademark and patented by The M. W. Kellogg Company 
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No repairs, no maintenance for these Crane valves 
—after 12 years on feed-water service 


The day these Crane steel valves 
were installed 12 years ago, they 
started saving money for the Neches 
Butane Products Company's buta- 
diene plant in Texas. 

Not once have these 8-inch No. 
76'5 XR steel gate valves required 
repairs — not once have they needed 
maintenance ... and they've been 
on hard, continuous service on lines 
to boiler feed pumps in this 3 mil- 
lion pound-per-hour steam plant. 

There's more than meets the eye 


to valve service like this. From the 


outside, the average person wouldn't 
know the difference between Crane 
valves and others of the same type. 
That's why those who know valves 
investigate the inside quality be- 
fore they specify. When the valves 
are Crane, they don't have to look 
far to find this quality — quality in 
materials, engineering and construc- 
tion that literally means the differ- 
ence between long, cost-free per- 
formance and expensive, aggravat- 
ing, down-time maintenance. 
Don’t take chances with your 


all-important valves. Specify 
Crane, and make sure of getting 
service you can depend on— with 
the world’s most complete line to 
select from, backed by a century of 
unparalleled ex- =. 
perience in serv- 
ing industry. 

Get full infor- 
mation from 
your local Crane 
Representative, 
or write to 
address below. 


C RAN E VALVES & FITTINGS 


PIPE KITCHENS 


PLUMBING 


HEATING 


Since 1855— Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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FOR HYDRAULIC OR AIR 
Coupling for high strength, higher 
efficiency, high-resistance to heavy line surge 
Sizes: 14" thru 12”. Bulletin No. 240 


SNAP-TITE HI-FLOW COUPLING . 


FOR AIR AND FLUIDS UP TO 150 p.s.i. 
Hi-F low is recommended to connect small air 
tools to plant air system, and for low pressure 


fluid transfer in smali lines. 
Sizes: !4” thru *4”. Bulletin No. 230 


SNAP-TITE “HK” COUPLING 
eee 
FOR FUMING ACIDS, ALKALIES, SOLVENTS, AND 
HIGH PRESSURE STEAM...‘ is the only 
coupling now on the market for fluid temper- 
atures from —100° F to 4+-500° F ... and for 
live steam up to 460° F. Its seals are made 

of Teflon for which there is no known solvent. 
Sizes: '4” thru 3”. Bulletin No. 270 


SNAP-TITE NO-SPILL COUPLING . 


FOR AIRCRAFT, MISSILE HYDRAULIC, FUEL SYSTEMS 
which cannot stand air in the lines, and for 
transmitting fluids which must not spill, the 
Snap-Tite no-spill coupling is recommended 
Bulletin No. 280 


in the smaller sizes both connected and dis- 
connected. Recommended, too, for gravity 
flow ... U.L. approved for LP Gas. 
Sizes: '4” thru 12”. Bulletin No. 250 


Snap-Tite Couplings are available plain, (without va 


with either single or double shut-off. Couplings normally fur- 


nished in alloy steel, but all (except hi-flow) are also 


tn brass, aluminum, or stainless steel with a variety of finishes. 


SNAP-TITE, INC., UNION CITY 4, PA. 
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Exclusive U-packer gives a 
positive seal without com 
pression set because of rub- 
ber distortion. Line pressure 
inside the U-packer keeps 
it open and forced against 
its metal backing —the 
higher the pressure, the 
tighter the seal 


f 


APPLICATIONS 


Bonded valve washer 


pat. pending on valve construction) 


ig Exclusive U-packer 
J 


FOR HARD T 


NDLE FLUIDS 


' 
' 
' 
' 
' 


Teflon Valve Seal 
Teflon Nipple Seal 


Teflon Valy Seal 


Ives), and 


available 


Flush valves prevent spill- 
age, air inclusion. Snap-Tite 
will engineer special vari- 
ations to your requirements. 


and VERY LOW PRESSURE 
4 


Nipple seals in coupler by 
depressing the lip of the fe 
packer and slightly com- 
pressing the body of the 
packer. This new E-packer 
gives positive seal under 
high-pressure, low -pres- 
sure, and vacuum 


SMAP-TITE COUPLINGS 
CAN HANDLE ALMOST 
ANYTHING THAT FLOWS 
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SNAP-TITE COUPLING ...... FOR HIGH PRESSURE APPLICATIONS 

FOR MINIMUM AIR INCLUSION — 

SNAP-TITE “E” COUPLING......FORVACUL 


The turbine that transformed air travel 


You are looking at the most important advance in airline 
engine design in 30 years. It’s one of the turbines 

that add a spectacular 20 to 24%, depending on altitude, 
to the power of the Curtiss-Wright Turbo Compound® 
engine. It’s a turbine that makes America’s Douglas DC-7s 
and Lockheed Super Constellations the world’s fastest, 
longest-range airliners . . . as well as the most deluxe. 


By using three of these turbines to convert previously 
wasted exhaust gases into more thrust, Turbo Compounds 
enable today’s luxurious airliners to fly coast-to-coast, 
continent to continent, 5000 miles and more non-stop. 

They make the American way of air travel a standard for the 
world, And they symbolize Curtiss-Wright’s leadership 
in every area of engineering and scientific advancement today. 


Turbo Compound power has Turbo Compound by 


changed the pace of American 
business and pleasure .. . takes WRIGHT AERONAUTICAL DIVISION 


you to your destination faster 
and in utmost comfort. = 


Snes’ Ongines CORPORATION WOOD-RIDGE, N. J. 
Divisions and Wholly Owned Subsidiaries: 
Warcnt Division, Wood-Ridge, N. J. ¢ Division, Caldwell, N. J. ¢ Prastics Division, Quehanna, Pa. ¢ Exvecraonics Division, Carlstadt, N. J. 
Merace Paocessine Division, Buffalo, © Division, Wood-Ridge, N. J. ¢ Urica-Beno Conronation, Utica, Mich, ¢ Exront Division, New York, N. Y. 
Division, Caldwell, N. J. ¢ Devetorment Coaronarion, Santa Barbara, Calif. Reseancn Division, Clifton, N. J. & Quehanna, Pa. 
ano Proovers Division, Caldwell, N. J. Eonora, N. Amsterdam, The Netherlands ¢ Tussomoton Division, Princeton, N. J. 
Manguerre Paoovcrs Division, Cleveland, Ohio Cuntiss-Wascut ov Canava Lro., Montreal, Canada ¢ Paorcision Reseancu Couronation, Santa Monica, Calif, 
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SOLVAY PROCESS DIVISION 
Allied Chemical & Dye Corporation 


USES DETROIT 
ROTOGRATE 
STOKERS 


al Moundsville 
lo BunHest Virginia Coal 


Detroit RotoGrate is a modern spreader stoker with 
grates that move slowly forward, discharging ash at 
be front. It will burn any type of Bituminous coal or 
mite and many types of combustible refuse with high 
i . Handles rapidly fluctuating loads. Produces 
per square foot of grate area. Precise 
feed with grate speed and air supply 
pperation. 

pe of Detroit Stoker for every 


There is a size o 
industrial need. 


drum 


DETROIT STOKER COMPANY 
MAIN OFFICE AND WORKS, MONROE, lay 
DISTRICT OFFICES OR REPRESENTA? CIPAL CITIES +— a 
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NUCLEAR NEWS 


One-man Laboratory Reactor 
designed for industry, hospitals 
and schools — available 

for $55,000* 


A new atomic tool that will speed and 
broaden nuclear research and training 
has been designed and developed by 
ATOMICS INTERNATIONAL. Here is a 
low cost instrument that even a mod- 
erately-budgeted hospital, industrial or 
educational laboratory can use to teach 
and conduct research in nuclear science 


FROM ATOMICS INTERNATIONAL 


costly contamination controls and waste 
handling systems. 


The LR can perform medical research 
functions such as genetic mutation 
studies, tracer research on plants and 
animals, radiation chemistry, and test- 
ing by the danger coefficient method. 
Equipped with facilities to conduct sev- 
eral experiments simultaneously, the 
reactor is ideally suited as a teaching 
tool in nuclear engineering, nuclear 
physics, radiochemistry and radiobiol- 
ogy. The basic behavior of neutron 
chain reactions, response to control ele- 


New Laboratory Reactor provide are 


The Laboratory Reactor (LR) ts a 
S-watt, solution-type nuclear reactor. 
It can be operated and maintained by 
one person. It is 8-feet high, 8-feet in 
diameter. Power requirements are 110- 
volts at 60 cycles. It is completely fab- 
ricated at the factory and shipped as a 
unit manufactured and installed 
about 6 months. It has a wide range of 
applications. 


As a laboratory instrument fo: 
research programs, the permits 
qualitative analysis by the neutron acti 
vation method — including measurement 
of coatings on metals, moisture testing, 
and liquid level monitoring. It will pro- 
duce more than 100 different radioiso- 
topes, about 40 of which have half-lives 
short enough to climinate the need for 


ANGELES 
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ntlux of ,a gamma ray flux of 
ments, and the effect of delayed neu- 
trons are a few of the 40-odd experi- 
ments that can be performed on the 
Laboratory Reactor. 


The core of the reactor is a stainless 
steel sphere with an overhead convec- 
tion recombiner. The fuel is uranyl sul- 
phate enriched in uranium 235. The 
core is enclosed in a 6-inch lead reflec- 
tor-shield. The complete 3500-pound 
unit— 32” high, 24” wide—is centered 
in an 8-foot tank filled with water which 
serves as a biological shield. 


The gas recombining system is con- 
tained in the core tank. A cylindrical 
screen above the core solution holds 
platinized alumina catalyst pellets 
which recombine hydrogen and oxy- 


DIVISION OF 
IN 


gen gases formed during reactor oper- 
ation. These fission product gases 
valuable in experimental programs 
can be withdrawn from the core through 
special gas lines. 


The LR operator handles al! controls 
and detection equipment from a con- 
trol console adjacent to the reactor. 
Two cadmium control rods move ver- 
tically through the core — driven by 
electric motors manually controlled by 
the operator. The lead-weighted rods 
are attached to an electromagnet which 
releases automatically to let the rods 
fall by gravity into the core and shut 
down the reactor in event of a scram. 


Instrumentation provides safety, 
low-cost and flexibility. At startup, 
three boron-lined neutron counters are 
fully inserted in detection tubes in the 
water tank. As power level increases, 
the operator withdraws the counters. 
Rate circuits— adjusted in response 
time constants— provide two -second 
circuit channels for safety and observa- 
tion and one 2-second channel for 
accurate power recording. 


20 
Pp OF TECTOR 


| SURVE ANCE 
| EXPOSURE FACKITY 


Tes 


The LR can be installed in 

a 20x 20-foot floor area 
ATOMICS INTERNATIONAL, a division 
of North American Aviation, Inc., is a 
major reactor builder —experienced in 
the design, construction and operation 
of nuclear reactors for research and the 
production of power. If you are inter- 
ested in the LR—or any phase of reac- 
tor development — ATOMICS INTERNA- 
TIONAL is staffed and equipped to serve 
you. Please write, Director of Technical 
Sales, Dept. ME-71, AToMics INTER- 
NATIONAL, P.O. Box 309, Canoga Park, 
California. Cable address: ATOMiIcs. 


ATOMICS INTERNATIONAL 


NORTH 
THE CREATIVE USE OF THE ATOM 


AMERICAN AVIATION, INC 
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handling 
costs 


Here's a good way to solve the problem of 
moving materials, or coordinating actions, on 
your machine—the complete line of Rex Roller 
Chains, Sprockets and Standard and Special 
Attachments. Whether it's moving bread through 
a wrapping machine...milk cartons through a 
bottling machine...or metal parts through 

a plating machine, there is a Rex Roller Chain 
and Attachment that can do it more efficiently... 
at lower cost. Your CHAIN Belt District Sales 
Engineer will be happy to assist you with your 
selections or to recommend the design of an 
attachment to suit your individual needs. 

Call him or mail the coupon today, 


CHAIN! ser 
COMPANY 


District Sales Offices in All Principal Cities 


CHAIN Belt Company 
4765 W. Greenfield Avenue 
Milwaukee |, Wisconsin 


() Please send me literature on Conveying with Roller Chains 
©) Have CHAIN Belt man call 


Company.. 
Address... 


Ci Zone State... 
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Wanted: Pioneers for man’s last frontier 


Help us build power for the 


conquest of space: 


= 
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WILLIAM J. CECKA, JR., 35, aero- 
nautical engineer, (Univ. of 
Minn. ‘43), was called from 
North American by the Air 
Force for experimental rocket 
work in 1944. On his return, 
he progressed rapidly: 1948, 
supervisory test job; 1950, 
group engineer, operations; 
1953 engineering group leader; 
1955, section chief of engineer- 
ing test. Using our refund 
plan, he has his M.Se. in sight 
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ROCKET 
ENGINES 


GEORGE P. SUTTON, in the 13 bril- 
liant years since receiving his 
MSME, Cal Tech, has made 
rocketry a way of life. His 
reputation is world wide. His 
book Rocket Propulsion Ele 
ments is recognized as the 
standard text on the subject. 
Still active academically, but 
no bookworm, he takes time off 
occasionally to study the laws 
of motion at some of the 
world’s better ski resorts. 


Tomorrow’s count down already fills the air at 
RocKEtTpyYNeE’s 1,600-acre Field Test Laboratory in 
the Santa Susana Mountains near Los Angeles. 
For this is the free world’s largest workshop for 
rocket engineering — the great new industry that is 
now attracting many of the finest scientific and 
engineering minds in the country. 


EXACTING RESEARCH, EXCITING PROSPECTS 

From the rock-bedded test stands come 2 miles of 
recordings per day — data far ahead of available 
texts. The big rocket engine is a flying chemical 
factory in an absolute state of automation. It toler- 
ates no error. It demands ductwork, turbomachin- 
ery, pressure chambers, orifices, injectors, heat 
exchangers and closed-loop control systems that 
must put hundreds of pounds of precisely mixed 
propellants into controlled combustion every sec- 
ond. Tolerances go down to 0.0001”. Temperatures 
range from -250° F to 5000° F. Process time con- 
stants occur in “steady state conditions” of the 
order of a few milliseconds. Event sequences are 
minutely evaluated, as basis of designed perfor- 
mance predictions of extreme exactitude. 

The methods now being developed at 
RocKETDYNE for producing effective power to the 
limits of mechanical stress will have wide applica- 
tion. Such experience is practically unobtainable 
anywhere else. As a graduate engineer, you may 
be able to participate— now. 

What motivates a rocket engineer? Well, the 
material advantages are high; but it is the work 
itself that draws him most. He feels the same incen- 
tive that moved Magellan... spurred the Wright 
Brothers ...and beckoned again to Goddard as he 
flew the first liquid rocket at Auburn, Mass. in 1926. 

At RockerpyNg, you can do this kind of pioneer- 
ing in a management climate that stimulates per- 
sonal growth—and rewards it to the limits of your 
ability. Academically, too, you can grow with our 
financial aid; some of the nation’s finest univer- 
sities are close by. 


INTERESTING BOOKLET: Big Challenge” — facts on 
design criteria and development approaches used 
at RocketpyNeE. Write for your personal copy, 
specifying your degree and years of post-college 
experience. Address: A. W. Jamieson, Engineering 
Personnel Dept.2ME, 6633 Canoga Ave., Canoga 
Park, California. 
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A Division of North American Aviation, Inc. 
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STRUCTURES 
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MATERIALS 


there’s an exceptional opportunity for you at Hughes. 


There are many excellent openings for mechanical and aeronautical 
engineers for challenging assignments in the areas of high-speed missiles, 
aircraft structures, and antennas. This work concerns developing prac- 
tical solutions to both theoretical and actual problems of heat transfer, 
structural analysis and design, stress analysis, materials section, and in- 
strumentation 

The projects at Hughes have both military and commercial potential. 
Men qualified for these activities are assured of a practically unlimited 
future in a career with the West’s leading center for advanced electronics. 

You owe it to yourself to investigate this opportunity to earn a top 
salary while working with leading scientists and engineers in the ideal 
climate of Southern California. Mail us your resume to qualify for per- 
sonal interviews. 


Scientific Staff Relations bd U G H E Ss 
l 


Research and Development Laboratories 
MUGHES AIRCRAFT COMPANY 
Culver City 


California 
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A few of our openings include: 


AERONAUTICAL ENGINEER 
For aerodynamics consultation. 
Determination of aerodynamic 
loads for modifications to 
aircraft. Additional aeronautical 
engineering tasks such as stress, 
mechanical engineering, 
hydraulic $, etc 

RESEARCH ENGINEER 

To design and develop electro- 
mechanical servos and 

rate measuring systems for 
application in airborne 
instrumentation systems. 
MECHANICAL ENGINEER 
To handle the design of 
mechanical components related 
to laboratory work in the 

field of microwaves. 
MECHANICAL ENGINEERS 
To participate in the design and 
development of missiles, missile 
launchers, aircraft structure, 
component installation, environ- 
mental test equipment, hydraulic 
and general mechanical design. 
AERONAUTICAL ENGINEERS 
For the analysis and design of 
missile launching equipment for 
high-speed aircraft, including 
coordination and liaison 

with many major airframe 
manufacturers. 

DYNAMICS ENGINEERS 

To work on shock and vibration 
problems in an aecrothermal 
environment. Also elasticians to 
work on advanced aerothermo- 
elastic problems assoc iated 

with high-speed flight. 
ENGINEER 

For research related to the selec- 
tion of materials and develop- 
ment of fabrication techniques. 


These positions also available 
in the Research and Development 
activity at Tucson, Arizona. 
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Inside Story on POWELL 
| VALVES for POWER PLANTS 


On the outside, valves may look alike. However, 
on the inside there can be a big difference -—- 
in the metal itself, in design, in manufacture. And 
the inside story on Powell Valves for Power Plants 

is that every valve has PERFORMANCE VERIFIED. 


In the manufacture of Powell Valves, only the finest 
available materials are used. And painstaking 

quality control is rigidly enforced through each and 
every step of manufacture. Every part of every valve 
must pass rigid inspection. 


As a final step in manufacture, every Powell 
Valve is subjected to an ACTUAL LINE TEST. 
Because of Powell's quality control, valve 
failure is practically unknown. Records from the 
world over prove it. 


Consult your Powell Valve distributor. If 

none is near you, we'll be pleased to tell you 
about our COMPLETE quality line which has 
PERFORMANCE VERIFIED. 


FIG. 3003WE -- Steel 
0.S. and Y. Gate Valve 
for 300 Pounds W.S.P. 


FIG. 1561WE -- 150- FIG. 2608 -- Bronze 

Pound Steel Swing "W.S." Full Flow Globe 

Check Valve Valve for 200 Pounds W.P. 

The Wm. Powell Company, Cincinnati 22, Ohio... 1lith VEAR 


POWELL VALVES 


BRONZE, IRON, STEEL AND CORROSION RESISTANT VALVES 
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do your drawings 
do justice to 
your designs? 


It takes a sharp drawing to sell a sharp idea 

_ —and you're halfway there when you pick up an Ri ae 
\ = EAGLE TURQUOISE drawing pencil. No pencil on the ae 
market can match TURQUOISE for reproduction! 

For one thing, TURQUOISE is tops for uniform grading. 

17 scientific formulas guarantee exactly the blackness 

you want—from every pencil, every time! You get a strong 

needle point that just won't crumble—and stays sharp for 

» line after long line of unchanging 
width. You can’t beat it for smooth- 


ness, either—thanks to Eagle's 


exclusive *''Electronic’’ graphite. 
TURQUOISE makes your drawings look 


sharp—and you, too/ 


Gua EAGLE “CHEM * SEALED” TURQUOISE DRAWING 


® TURQUOISE CLEANTEX ERASER: @ TURQUOISE DRAWING LEADS: Fit any standard holder. Grades 5B through 9H. 
Super-soft, non-abrasive rubber. 


mace veh EAGLE TURQUOISE 3379 


@ TURQUOISE LEAD HOLDERS: Hold any grade of Turquoise lead—so firmly that lead cannot be pressed back. 


EAGLE 
are the largest-selling in the United States ! | ees 


EAGLE PENCiL COMPANY +© NEW YORK + LONDON +© TORONTO + MEXICO + SYDNEY + BOGOTA 
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TURQUOISE DRAWING PENCILS: With 100% “'‘Electronic’’ graphite. 17 grades, 6B through 9H. 


How to make the most 


ofp of your engineering career 
ONE OF A SERIES 


research gives you plenty 
“Ih 32, \| such is the kind of research available in 
the company you join. 


O ) I a0 This, by no coincidence at all, is another 
area in which Boeing can be of real help to 
you. Boeing backs its engineers with one of 
the most extensive arrays of research 
laboratories in the industry. In addition, 
electronic computing and data processing 
equipment gets you the answers you want— 
fast. So do such facilities as the huge Boeing 
Flight Test Center. And the Boeing wind 
tunnel, most complete and versatile privately 
owned tunnel in America. This outstanding 
facility, capable of velocities up to Mach 4, is 
at the full-time disposal of Boeing engineers. 
It has enabled Boeing to gain more wind 
tunnel time in the field of jet aircraft 

than any other company. 


Wi 


ff 


These facilities help Boeing engineers 
maintain leadership in advanced fields of 
flight. They help Boeing research engineers 
and scientists extend the boundaries of 
knowledge in many fields. They could 

help you get ahead. 


At Boeing you'd enjoy many other 
advantages; a high starting salary, career 
stability, a liberal retirement plan and 
company-paid graduate study programs. 
There are family advantages too; a choice 
of three sections of the country, each with 
excellent housing and schools, shopping 
centers and abundant recreation 

facilities for the whole family! 


SIO 


Today take a step toward career progress— 
See fill in the coupon and mail it—now ! 
/ fT | 
JOHN C. SANDERS, Engineering Personnel 
| Administrator — Boeing Co., 
Dept. F-60, Seattle 24, Wash. 


FRED B. WALLACE, Chief Personnel Engineer — 
Boeing Airplane Co., Dept. F-60, Wichita 1, Kansos 


H. A. MILLIGAN, Supervisor, Engineering 
Personnel — Boeing Airplane Co., Dept. F-60, 

230 New Haven Avenue, Melbourne, Florida 
Mail this coupon to the address above from 
which you desire further information about the 
advantages of a career with Boeing. 


] 
| 
N 


Name____ 


School (s)___ _Yeor Degree (s)__ 


Address___ 
City Zone__State_ 


Telephone number 
Soc. Sec. No. 


= 
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acid fumes 


“SP-7”" 7-blade 
semi-pressure 
DUCT FANS 


Installed at the Columbus, Ohio plant of North American 
Aviation, Inc., new Aerovent “SP-7” Belt-Driven Duct 
Fans, with 7-blade “Macheta” Airfoil Propellers, remove 
acrid fumes and vapors from a spray-type processing 
machine. At temperatures of 180° to 200° F., the solution 
flashes into steam and noxious fumes which would con- 
taminate the entire area if unabated. Located above each 
end of the spray section, and at intermediate points, the 


ROTO-MOLD provides the answer to large orders fans induce a steady flow of air through the unit to trap 


and remove heavy vapors at their source. 
of precise quality “O” Rings in a h at Recommended for resistances in the %”" to 2%” S.P. 


competitive prices. range, these units, designed for all standard duct systems, 

. Roro move more air with less horsepower; provide greater 

Another LINEAR first, the new, exclusive mechanical efficiency with lower initial and operating 
MOLD process brings automation to the pack- costs. May be ordered with special-duty motors, alloy 


propellers and special protective coatings for extreme 


ing industry. You get— hy: 
temperature, moisture or corrosive conditions. 


* Perfect uniformity. No more rejects due to WRITE FOR FREE BULLETIN NO. 400 
faulty ring packings! “SP-7” FANS FOR ALL INDUSTRIAL REQUIREMENTS 
* Mass production. Fast delivery on any , a 
quantity prevents costly manufacturing vs * 
delays in your plant. a ‘ 
* Freedom from contamination. Because the 
Roto-MoLD process is fully automatic, im- DIRECT CONNECTEDG DIRECT-DRIVEN “BI-FLO” DUCT 
perfections due to human error are elim- Steel ring or squore For installations New divided-duct de- 
° i for wall, ceil- which permit connec- nm, for air-supply or 
inated. ing or penthouse. 14” tion of entire fan as- aust. Motor located 
F to 60°’. Used with ex- sembly in air-stream out of airstream. Also 
Get all these advantages—at the cost of ordinary tended shaft for heat, For vertical or hori- ff serves as stack booster, 
moisture or corrosion. zontal use. 14" te Sizes to 48°’. 


“O”’ Rings. Specify LINEAR Rotro-mMo.p! Write 
for complete data on sizes and new compounds. 


“EFFICIENCY-ENGINEERED’” equipment 
for every air-handling problem! 


Rated in accordance with Standard Test 


“PERFECTLY ENGINEERED PACKINGS” Code and U.$.0.C_Comm. Sid. C$176-51 


Ash and Beach Sts Piqua, Ohio 


LINEAR, Inc., STATE ROAD & LEVICK ST., PHILADELPHIA 35, 
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AMERICAN STANDARDS 


Gear Dimensions, 
Design, Inspection 


ROD END 
TYPES 


PLAIN TYPES 


SPUR GEAR TOOTH FORM, B6.1—1932. $1.00 


Gives the proportions of the tooth form for 14'/s-degree composite sys- 
tem, 14'/s- and 20-degree full depth involute systems, and 20-degree stub 
involute system and the data for obtaining full involute tooth action on 
pinions of 31 teeth and smaller when using the 14'/s-full depth involute 
system, and on pinions of 17 teeth or smaller when using the 20-degree full 
depth involute system 


GEAR TOLERANCES AND INSPECTION, eat 


CHARACTERISTICS 


RECOMMENDED USE 


ANALYSIS 


Stainless Steel For types operating under high temper- 
1 Ball and Race ature (800-1200 degrees F.). 


Applies to spur, helical, bevel, and hypoid gears. The diameters con 
sidered are from */4 to 100 inches The pitches range from 1 to 32 die 
metral pitch. Allowances and tolerances for backlash are also treated 


20-DEGREE INVOLUTE FINE-PITCH SYSTEM FOR 
SPUR AND HELICAL GEARS, B6.7—1956. $1.50 


2 Chrome Moly For types operating under high radial 
Stee! Ball and Race ultimate loads ( -893,000 Ibs.). 


3 Bronze Race and For types operating under normal loods 
Chrome Moly Steel Ball with minimum friction requirements. 


Presents tooth proportions, dimensions of gears and enlarged pinions, 
tolerances on outside diameter of gears, design data for spur and helical 
pinions having 9, 8, and 7 teeth, formulas for calculating the values of the 
various tables, and terminolo To this revision has been added a format 
for putting of spur and oad anes dimensions on drawings 


FINE-PITCH STRAIGHT BEVEL GEARS, —,- 


Thousands in use. Backed by years of service life. Wide variety 
of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in 
similar size range with externally or internally threaded shanks. 
Our Engineers welcome an opportunity of studying individual 
requirements and prescribing a type or types which will serve 
under your demanding conditions. Southwest can design special 
types to fit individual specifications. As a result of thorough 
study of different operating conditions, various steel alloys 
have been used to meet specific needs. Write for revised Engi- 
neering Manual describing complete line. Dept. ME-57. 


SOUTHWEST PRODUCTS CO. 


1705 SO. MOUNTAIN AVE., MONROVIA, CALIFORNIA 


Covering generated straight bevel gears of 20 diametral pitch and finer, 
this Standard gives the gear dimensions, the tooth proportions for 1- diam 
eter pitch, general specifications, dimensions and tolerances for gear blanks, 
nomenclature, and symbols 


DESIGN FOR FINE-PITCH WORM GEARING, B.6.9— 
1956. $1.50 


A desian procedure for worms and worm gears with axes at right angles, 

a Standard gives the proportions of worms and worm gears, values of e 

fl possible combinations of leads and lead angles within the e 

* 


diameter for al 
Standard, tooth proportions based on normal pitch for all combinations of 
standard axial pitches and lead angles, and an extensive table of profile 
deviations and pressure angle changes. Added to this 1956 revision are 
an appendix which explains and illustrates profile deviation in worm threads, 
and 4 separate section covering gear blanks 


* 
° 
° 
° 
K M A T R A 0 N T R 0 INSPECTION OF FINE-PITCH GEARS, B6.11—1 
° 
° 


[ 


t 


under 
Pressure or Vacuum 


Outlines methods for determining gear quelity, recommends the toler- 
ances for gears and various gear blank elements, specifies the backlash in 
gears, aives recommendations for machining gear blanks, the pin measure 
ments for spur gears and procedures fo. making comparator layouts to check 
gear and worm profiles, includes dire tions for using master jaws, classifica 
tions for various degrees of surface roughness, waviness and lay, and 
symbols for use on drawings This revision contains « new table giving 
the settings for « variable center distance gage for the diverse com 
binations of tote! composite errors and tooth thickness reduction, a new 
section on backlash, and the latest rack and similar devices 


New Roto-Bin-Dicator mounts out- 
side bin, at any angle, for bin 
level signaling or machinery con- 
trol. Material loads on paddle 
actuate Micro switch in motor 
housing. Flexible paddle shaft 
permits use with large or lumpy ROTO. 
materials. Explosion-Proof BIN- 

U. L. Listed Units Now Available. DICATOR 


( 


A SYSTEM FOR STRAIGHT BEVEL GEARS, B6.13— 
195 $1.00 


Describes the general basis of the system and shows the calculations used 
to obtain tooth proportions and dimensions of blanks for generated straight 
bevel gears 


LETTER SYMBOLS FOR GEAR ENGINEERING, B6.5— 
1954. $1.50 


GEAR NOMENCLATURE, B6.10—1954. $1.50 


Provides @ system of terms and definitions with illustrative hgures applicable 
to investigations and discussions of gear problems grouped under the follow 
ing classifications: General designations, kinds of gears, pitch surfaces, 
boundary surfaces, principal planes, principe! directions, elements of gear 
teeth, linear and circular dimensions, angular dimensions numbers and ratios, 
and @ miscellaneous group 


BIN- 
DICATOR 


BIN-FLO 
AERATOR 


| 


NOMENCLATURE GEAR TOOTH WEAR 
FAILURE, B6.12—19 $1. 


Lists, defines, and illustrates the terms for the more common types of wear 
and failure of teeth of metallic gears 


low pressure air diffuser The original diaphragm-type 
assures steady flow of fine, bin level indicator for all ordi- 
dry materials that tend to nary applications. 

pack in storage. 


compre” THE BIN-DICATOR CO. 
Illustra 13946-W Kercheval Detroit 15, Mich. 
Literatur Phone: VAlley 2-6952 


FREE 
ewe SELL DIRECT + PHONE ORDERS COLLECT 


Published by 


20% Discount to 
—— THE AMERICAN SOCIETY OF 


Members 


MECHANICAL ENGINEERS 
29 W. 39 St., New York 18, N.Y. 
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MILLER Streamflow CHECK VALVES 


Completely Silences your piping system! CENTER- 
GUIDED, SHOCK PROOF, NOISELESS, ELIMINATES 
WATER HAMMER. FULL RADIAL FLOW. 


SIZES 1” THROUGH 24”. 


FLANGED, ASA DRILLING, IBBM, CAST STEEL, ALL 
ALLOYS. FOR ALL FLUIDS AND GASES. 


CERTIFIED MINIMUM 
CAPITOL RECORDS BLDG. 
LOS ANGELES, CAL. PRESSURE DROP 
WELTON, Becker & associates, ake CURVE AVAILABLE 


CHITECTS-ENGINEERS, STATE PLUMBING 
& HEATING CO., MECHANICAL CON- 
TRACTOR 


Write for literature + Agents in Principal Cities 


MILLER VALVE CO., INC. 


P.O. Box 1255—Pittsburgh 30, Pa. Plant—1620 Pennsylvania Ave. 


Improves Flexibility and Accuracy 


in 
Dynamomefer 
Tests 


In this dynamometer test, an automobile 
engine is supported by Lake Shore engine 
jacks. These versatile jacks have a 360 degree 
eccentric swing and are quickly adjustable and 
locked in position. With these engine jacks 
bolted to a precision-made Lake Shore dy- 
namometer base, you get greater mounting 
flexibility and more accurate testing control. 

Lake Shore makes a complete line of base 
plates, dynamometer bases, surface plates, 
and engine stands. For further details, send 
for your free copy of Lake Shore’s new base 
plate booklet. 


LAKE SHORE, Inc. 


| 

| 

| Lake Shore Engineering Division 
| 


IRON MOUNTAIN 9, MICHIGAN pore 
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Always Available - Zacchly / 
RHOPAC Top Quality 


Gaskets and Tapes. Making gaskets and 
tapes from top quality Asbestos Wire 
Inserted Cloth is a Rhopac specialty. 
Specify Rhopac boiler gaskets, folded 
tapes (plain or tadpole), and retort door 
packing. Prompt service — low prices. 


Sheet Gasket Materials. All standard 
gasket materials in various thicknesses 
kept in stock at all times — available in 
sheet or roll form. Your order will receive 
immediate attention. 


Rhopac Packing Hooks. A pocking ex- 
tractor whose flexible shaft greotly sim- 
4 plifies the removing of old, worn-out 
rf packing. In set of 3 handy sizes — other 
sizes available. A great time and labor 

saver. 


Mechanical Packings. We stock a wide 
selection of high temperature, high pres- 
sure and all standard types of packing. 
Special requirements are also developed 
and produced on short notice. 


See Rhopac on All Gasket and 
Packing Problems 


Exceptional 
Service 
— Top 
Quality 


3407 Cleveland Avenue, Skokie, Ilinois 


Manufacturers of mechanical packings, industrial and boiler- 
gaskets, steel rule dies, flexible packing hooks 


OPERATE HORIZONTAL 
MILLING MACHINES? 


FREE DETAILS illustrate 


how you can increase horizontal milling 
machine feeds and speeds up to 200% 
Jergens tapered roller bearing bushing 
replaces present bronze bushing at low 
cost without machine change. Eliminates 
bushing wear, cutter breakage, arbor wear, 
scoring and chatter. Permits use of carbide 
cutters to full capacity on new or old ma- 
chines. Write for cost cutting facts today! 


DONLEY PRODUCTS, INC. 
11106 Avon Avenue _Cleveland 5, Ohio Dept. M E-2 
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December 1956 CARD INDEX Vol. 78, No. 12 
Properties and Applications of Coral Rubber -A Cis 1,4 Poly 
isoprene, G. Alliger, ]. M. Willis, W A Smithand J J. Allen 1098 
The Importance of Registration in Improving the Status of 
Engineers, J. J. Uicker 1103 
The Failure of a Welded Drying Drum by Caustic Embrittle 
ment, G Sines and Melean 
Reducing Power Consumption on Hydraulic Circuits 
Carliss 
Industrial Engineering 
A Definition and Forecast, DG Maleolm 
“Zytel’’ Nylon Resin A Versatile Engineering Material, ¢ 
Warriner and J. Cheney 1 
The Essential Factors of Good Management H W Prentis. Ir 
A Second Look at Radiographic Inspection of Lead Linings 
During Fabrication, William Skiba 1 
Proposed Survey of the Engineering Profession 1 
Editorial 1 


1105 
os 


Briefing the Record 

European Survey 

ASME Technical Digest 

Comments on Papers 

Reviews of Books 

ASME Boiler and Pressure Vessel Code 
Roundup 

ASME News 


when you need 
Literature Searches 
Translations 
Books on Loan 
Photoprints 
Microfilm Copying 


THE ENGINEERING SOCIETIES LIBRARY 
29 W. 30th Street, New York 18, W. Y. 
Mr. Raiph H. Phelps, Director 


Please send me information pamphlet on services 
available, and their costs. 


Name 


Street 
City. . State 
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January, 1957 CARD INDEX Vol. 79, No. 1 


1956-—Then What?, J. W. Barker 4 
Arnold Engineering Development Center, J) M. Wild s 
Metallurgical Vield-Stress Observation, Jacobson 13 
The Role of the Mechanical Engineer —in Rubber, Petrole um, and 
Chemical Industries, D Scheu, M. R. Born, and kk 


Chandler 16 
EJC and Affiliate Member Societies, E. P. Lange 20 
Utilization of Lignite, KE. C. Miller and C. FPF. Hawley 23 
Recent Technical and Economic Developments in Western 

Europe, F. S. Blackall, Jr 27 
The ASME Council Reports Activities in 1955-1956 55 
ASME Honors Engineers 68 
1956 ASME Annual Meeting 75 
Availability List for 1056 ASME Annual Meeting papers 95 
Hditorial 3 
Briefing the Ree ord 31 
European Survey 44 
ASME Technical Digest 46 


Reviews of Books 
Roundup. 
ASME News 114 


HANDY * POCKET SIZE * LOOSE LEAF 


Printed on loose leaf, six hole, 6-44" « 3-4" bond paper, each book contains about 

140 pages of technical data, presenting condensed, accurate and essential maternal 1 2 5 
for the engineer, technical worker, trusiness man, student and teacher 

Architecture Surveying Mech Drawing Metais 

Heme Heating Surveying Tabies Welding Data Metallurgy 
IHumination Highway Engrg. Machine Design Hydraulics 


Machinist's Data Radio 


Electrician's Data Steet Forms 
Mechanics of Television & FM 


Builder's Data General Math 


Lumber Data Math Tables Materials Electricity, AC 
Air Conditioning Physics Power Transmis- Electricity, OC 
Buliding Con- Trig-Leg Tables sion Machinery AC Moters & 
struction General Chemistry Thermodynamic Generators 
Reint. Concrete Chemical Tables Tables & Charts Transformers, 
Conversion Tabies Analytic Chem- Physical & Ther- Relays & 
Piping Data istry medynamic Data Meters 
Write for FREE catalog (over 2000 listings See for yourself how helpful LEFAX can be to 


you. Send $1 25 for each book, or $6 for any five books listed above, to 


LEFAX PUBLISHERS Dept. ME-27 


Phila. 7, Pa. 
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WHAT TO LOOK FOR 
IN A HIGH PRESSURE 
HIGH TEMPERATURE 
STEAM TRAP. ... 


- 
i = 
= 
High pressure — high temperature serv- 


ice is no place to cut corners, no place to 
to take chances. Here are some things to 
think about in specifying steam traps: 


\ 


1. Experience—Since right after World War 
One, Armstrong trap development has kept 
pace with the trend to higher and higher pressures 
and temperatures. These traps are the most widely 
154" used of any in leading power plants throughout the 
y world at pressures up to 2400 psig — there is no finer 

endorsement. 


2. Design—The simple, dependable Armstrong inverted 
bucket mechanism provides the closest thing possible 


f 
+. _ VY | Vy } to 100% assurance that the trap will not fail to open 
for condensate and close for steam. Extra heavy 
forgings provide large safety margins, 
3. Materials —see list at left. 
LIST OF MATERIALS 4. Price —Armstrong forged steel trap list prices range 
ARMSTRONG FORGED STEEL TRAPS from $95 to over $1000. The No. 515 shown above is 
rated for 1500 psig at 900’F and for 2000 psig at 600°F. 
Part Material It lists at $500. Armstrong prices are moderate for 
CAP AND BODY FORGINGS what you get because of high production. There is no 
Up to 600 psi, 750° 1030 carbon steel compromise made at the expense of safety, quality and 
Up to 900 psi, 900" ASTM Spec. F-1 carbon moly steel low maintenance. 
Up to 2500 psi, above 900 ASTM Spec F-5 ch ly steel ' 
£ somemoyuee Want more facts?—Call your local Armstrong Repre- 


VALVE AND SEAT T 440 ch feel, h . : 
sentative or write: Armstrong Machine Works, 812 
Maple Street, Three Rivers, Michigan. 


LEVER MECHANISM Stainless steel 
BUCKET Stainless steel Do you have Catalog J?—This 44-page Steam Trap 


Book is free on request. 


BOLTS Class C high tensile, high tempera- 
ture bolting material — 125,000 min. 


tensile. 
NUTS Hex, semi-finish, heat treated for high ARMSTRONG MACHINE WORKS 
pressure, high temperature service. 8941 Maple Street © Three Rivers, Michigan 


GASKET Compressed graphited asbestos 
INLET TUBE Wrought iron 


ARNSTRONG 


APPLICATION ENGINEERED 
STEAM TRAPS 
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HEAT LOST IN FLUE GASES 
PER CENT 


UNBURNED GAS 
LOSS 


ZONE OF MAXIMUM 
COMBUSTION EFFICIENCY 


The new Bailey Oxygen-Combustibles Analyzer-Recorder (shown at 
right) prov'des a continuous two-in-one check of combustion efficiency 
by recording both oxygen and combustibles in flue gas. As shown by 
above chart, both measurements are needed to determine combustion 


TOTAL AIR - PER CENT 


efficiency. 


BAILEY announces:.:- 


New 2 in 1 way to measure 
Combustion Efficiency 


The new Bailey Oxygen-Combustibles Analyzer-Recorder gives you a continuing double 
check on combustion economy. It’s fast response measures and records: 


1. Excess air—regardless of the fuel or combinations of fuels being burned. 


2. The mixing efficiency of your fuel-burning equipment —by indicating the amount 
of combustibles in your flue gas, resulting from incomplete mixing of fuel and air. 


Combustion efficiency depends upon fuel-air 
ratio. Too much fuel can be even more costly than 
too much air. And because of the interdependence 
of these two factors, no control that measures only 
one of them can give you complete protection. 


Now, for the first time, you ean check both with 
a single fast acting instrument, using the new 
Bailey Oxygen-Combustibles Analyzer-Recorder 


for industrial furnaces, kilns, heaters and boilers, 


Fuel economy improves as excess air is reduced 


—until unburned fuel begins to show up in the flue gas. 
When this happens, combustion efficiency drops off 


1026 IVANHOE ROAD 


sharply if there are further decreases in the air-fuel 
ratio. That's why combustion gases must be ana- 
lyzed for both oxygen and combustibles to get a true 
indication of eflicieney—and that is why Bailey 
coordinates both measurements on the same chart, 
toshow when excess air may be reduced safely with- 
out danger of greater losses from unburned gases. 


The Bailey Oxygen-Combustibles Analyzer is 
an approved combustion safeguard. 
Ask your local Bailey engineer for suggestions 


on application. Equipment details in Product 
Specifications and E12-5, 


CEEVELANDS 10, 


ay 
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RATES Cla ied adver under this head 


to the line average. A hos number address unt 


of one inch at flat rate of $28 per inch per insertion 


ities | 


CHANIC AL ENGINEERING are inserted at the rate of $1.70 a line. $1.35 a line to members of ASME 


positions open ¢ positions wanted © equipment, material, patents, books, 
instruments, etc. wanted and ter sale «© representatives «+ sales agencies «+ 
business for sale partnership capital manufacturing facilities 
ANSWERS to box number advertisements should be addressed to given box 
number, care of ‘‘Mechanical Engineering,’’ 29 West 39th St., New York 18 N.Y 


Seven words 


Minimum insertion charge, 5 line basis. Display advertisements carried in single column units of multiples 


Copy must reach us not later than the 10th of the month preceding date of publication 


POSITIONS OPEN 


SALES ENGINEERS WANTED 


Excellent opportunities for engineers 
with well established East Coast Indus- 
trial Manufa. turer now expanding branch 


DIRECTOR OF MANUFACTURING 
$35,000 — N. Y. City 


To direct multi-plant, heavy- 
industry operations several 
States. 

Must have an M.E. 
age to $0, broad experience at 
high-level in heavy fabrication 


degree 


DESIGN ENGINEER 


for 


GENERAL FOODS 


Will act as Mechan 


experience 


College graduate with afew years’ 


and machine-shop operations; ical Design Engineer for food 
processing plants 
with demonstrated ability to 
direct and guide large organiza- 
This is @ permanent position in a 


tions. Headquarters N. Y. City 


field uninfluenced by world or 
but inter-planct travel required, 


economic conditions, General 
‘ Foods new executive office is in 
Address CA-6084, %, “Mechanical Engineering 

suburban White Plains just 30 


minutes from New York City 


Engineers requirements to Mr. J. J. Conaty 
and 
Designeers GENERAL FOODS CORP. 


250 North St. 
White Plains, N.Y. 


Otters you immediate long range engineering 
opportunity in 


Los Angeles 
New York 


San Francisco 


Engineers and designers with Steam Electric 
Generating Station, Refinery, or Process Plant 
experience will qualify. Mechanical engi 
neers with related experience will Le given 
thorough consideration. 


Instrument 
Application Engineers 


Mechanical engineers with instrument ap- 


MECHANICAL ENGINEER 


Graduate mechanical engineer in 
power plant design work. Experience 
not required. Excellent opportunity 
with consulting engineering firm in the 
Middle West. Liberal benefit plans 
and good working conditions. 


Send resume of education and experi 
ence with statement of salary require 
ments. 


Address CA-§905, % “Mechanical Engineering.“ 


office coverage 


Electrical, 
Engineers preferred 
St. Louis, and Detroit 


vacation plans 
Address CA-$940, % “Mechanical Engineering 


Mechanical, or Electronic 
Openings in Oregon, San Francisco, 


Generous company paid benefits include 
hospitalization, pension, insurance, and 


SYLVANIA’S 
Electronic Defense Laboratory 
NEEDS 
mechanical 
engineers 


Preferably with experience wn 
| military and electronic equipment 


Sylvania offers the finest facilities 
and equipment available We also 
provide financias support for ad 
vanced education, as well as a liberal 
insurance, pension and medical pro- 
gram. 


Our laboratory is located five miles 
from Palo Alto in the San Francisco 
Ray area, close to excellent schools 
universities, unexcelled 
conditions, ideal climate and ample 
housing. 


Please send complete resume to 


John C. Richards 
Electronic Defense Laboratory 
Box 205, Mountain View, Calif. 


SYLVANIA 


VAWA ELECTING PRODUCTS we 


(Located tn the San Franctsco Hay Kegion) 


RELOCATION EXPENSES PAID, 


plication experience on Steam Electric Gener 


ating Stations, Refinery, or Process Plants 
Related experience acceptable 
Liberal relocation allowances for you and 
your family, 
Send resume to 
of & Placement 


Industrial Relations Division ENGINEERS . 
B E C H T E L Excellent working conditions 
CORPORATION Good housing. Fine schools 


220 Bush Street 
San Francisco 4, Calif. 


For animmediate persona! interview you may phone 
Paul Keating, Murray Hill 7-7100, New York City 
Joe Braddick, Fairfax 3.2401, Houston, Tex 

Bill Milligan, Tucker 1549, Los Angeles, Calif 
Don Palmer, Douglas 2-4032, San Francisco, Calif 


facilities 


DELAWARE FLYING 
ATTRACTIVE OPPORTUNITIES 


Nation's most modern refinery 


ence in any phase of industrial operations. 


REFINERY 


Outstanding employee-benefit: programs 
Diversified cultural and recreational 
Applicants must have M.E. degree, one to five years’ experi 


Write, wire or phone: 
Employee Relations Department M 


TIDEWATER OIL COMPANY 


Delaware City, Delaware * Phone TAylor 4-456! 
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Check, if you’ve heard this one! 


() “If I’d taken that automotive job in the 20’s I'd be a top execu- 
tive today.” 

(j “If I’d gone into aviation in the 30’s I’d be in a key spot now.” 

() “If I hadn't turned down that TV opportunity in the 40’s.” 


Today it’s rockets for the big in-at-the-crucial growth period opportunities 
... don’t let YOUR big chance get away... get in touch with RMI now. i 


ALL ENGINEERS 


YEAR 
OPPORTUNITY 
ROCKETS 


The BIG careers in America’s next BIG industry 
now being launched at Reaction Motors 


Chin 


Jet or reciprocating engine design, test 
Pressure equipment, vessels, high vacuum 
Controls (hydraulic, 
Regulators (valves, hydraulic, pneumatic) 


The time to get into rockets is now. This young 
industry is becoming a giant overnight, thanks 
to developments that are pushing the field ahead 
faster than any other open to engineers and 
scientists today. 1957 will see significant ad- 
vances that will bring the conquest of outer 
space closer to reality. Scientists and engineers 
who get into rockets this year with Reaction 
Motors will be strategically placed to rise to 
prominence in the industry...for RMI is the 
oldest company in the field, a leader for 15 years, 


now embarking on a new, major expansion pro- 
gram involving every area of activity. 


Whether or not you have worked in the rocket field before, 
there are high-calibre openings for you with 
Reaction Motors. Practically all basic profes- 
sional knowledge and training is employed in 
rocket engine development and RMI’s experts 
will help you acquire the specific know-how you 
need for an accelerating career in this burgeon- 
ing field. 


Engineers and Scientists From 16 Fields Qualify for High-Calibre 
Positions in Reaction Motors’ Expanding Program 


Rotating machinery 
instrumentation recorders 
Braking systems 


ss analysi ienc Project engineering 
Se Exper ein any of Controls (hydraulic, pneumatic, electrical) 
these areas... instrumentation 
Numerical analysis Applications engineering 
Heat transfer equipment Analog 
Fuel injection systems Proposals 
Metallurgy (high alloys, temp.) cool your passport to est 


pneumatic, electrical) 


Physics — solid state, atomic, etc. 
Chemistry — fuel, rubber 
Ignition systems 


You will be working in the forefront of one or 
more of our 6 main Project Areas: Missiles * 
Piloted Aircraft * Launching Devices * Ground 
Support Equipment * Liquid and Solid Pro- 


pellant Chemistry * Nuclear Rockets. 


important assignments 


in one or more of 
these areas 


Engine design 
Chemical kinetics 
Combustion phenomena 
Servo mechanisms 


Aerodynamics 

Fluid Flow 
Nuclear applications 
Data reduction 
High temperature 
Alloys 
Thermostress and vibration 
Technical planning (advanced design) 

Tool design 


For further details drop a line or send complete 
resume — including address and phone number 
— in strict confidence to: Supervisor of Techni- 
cal Placement, Reaction Motors, Inc., 70 Ford 
Road, Denville, N. J. 


REACTION MOTORS, INC. 


A MEMBER OF THE OMAR TEAM 
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ENGINEERS...PHYSICISTS 
NEW opportunities 


MOTOROLA 


YOUR CHOICE OF 3 LOCATIONS 


New Motorola research laboratories are expanding, cre- 
ating outstanding career advantages— your opportunity 
to get in on the ground floor of a swiftly expanding com- 
pany. You'll enjoy working in these modern laboratories 

. with liberal employee benefits, including an attrac- 
tive profit sharing plan. Salary levels are open and 
commensurate with ability. 


POSITIONS AVAILABLE IN: two-way communications « missile elec- 
tronics « radio & TV (color) « weapons systems + computer application 
& design « transistor research & production « microwave systems 
« servo-mechanisms « physical chemistry + metallurgical eng. « field 
eng. « electronic sales eng. « drafting, design, & layout « aerophysics 
« radar & military electronics 


PHOENIX, ARIZONA 


Outdoor, relaxed living the year- 
round, with lots of room to grow 
as (on the job and off) in this land 
of sunshine. 


RESEARCH LABORATORY 
write to: Mr. R. Coulter, Dept. E, 3102 .N. 56th St., Phoenix, Ariz. 


SEMI-CONDUCTOR LABORATORY ; 
write to: Mr. V. Sorenson, Dept. E, 
5005 E. McDowell Rd., Phoenix, Ariz. 


RIVERSIDE, CALIFORNIA 


Planned communities, modern 

centers, advanced 

schools, fine buys in homes. 

ose £=There’s room to grow and more 

fun in Riverside. 


write to: Mr. C. Koziol, Dept. E, Box 2072, Riverside, Calif. 


CHICAGO, ILLINOIS 


Live a relaxed midwest life in one 
= of the beautiful suburbs, yet have 
/- all the “big city’’ advantages 
cultural, social, and educational. 


write to: Mr. L. B. Wrenn, Dept. E, 
4501 Augusta Bivd., Chicago, Ill. 


MOTOROLA 
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Mechanical Engineers 


You Ought to Know 
This Important Fact: 


Your Engineering Skill 


can be used now 


ON IMPORTANT PROJECTS 
IN 
AIRCRAFT NUCLEAR 
PROPULSION 


It's true you ean join this rap 
idly expanding organization without 
nuclear experience, What's more, the 
ekill and training you now have can 
be used immediately and will be the 
foundation for a new, exceptionally 
rewarding career becaune here 
you'll reeeive the nucleonics training 


you need 


How? through a full-tuition refund 
plan for university courses leading to 
an M.S. in nuclear engineering, or any 
other graduate degree, through in 
plant training courses that give you 
the most thorough grounding in air 
craft nuclear propulsion available 
today. On the job, you'll apply your 
skille to nuclear power systems under 


the guidance of top men in the field 


If you have sound engineering training 
and from one to five years’ experience, 
you may qualify for aamgnmenta that 


make full use of your talenta, like these 


Thermodynamics, stress and weight 
analysis, shield design, remote 
handling, heat transfer, cycle 
analysis, turbo-jet applications, 
power plant components, reactor 
design and structure, airframe and 
structures, fluid heat-low transfer. 


© Comprehensive employee benefit 
program 


High starting salary 


Relocation expenses paid 


Periodic merit reviews 


Here, aireraft nuclear propulsion ie 
forging ahead fast into the product 
atnge You owe it to yourself to 
find out how your ability can be used 
in a field that will shape the future 


of aviation 
Openings 
in the West and Mid-West 


Send replies in confidence, stating 


salary requirements to 


BOX CA-6072, CARE OF 
“MECHANICAL ENGINEERING.” 
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From conception to catapult... 
this missile was guided by design engineers 


Due aboard Fleet surface and sub- because it was a job they knew from 
marine units soon is a new package of experience. For 11 years they’ve had 
striking power. It’s Chance Vought’s _ pilotless weapons on the board, in the 
supersonic Regulus II surface-to- shop, or in the air. Their Regulus I 
surface missile, a complete weapons _ ship-to-shore missile has been a stand- 
system and an advanced attack con- ard Fleet weapon for two years—on 


cept. Vought engineers not only con- _ station, ready tc go. Against this back- 
ceived and designed this missile—they ground, Vought’s missile design team 
tailored it for Fleet operation. And appears just as significant as the - 
they achieved unique success largely weapon it developed. m 


- 


Cockpit designer and stylist. To specialize 

in functional, attractive cockpit design. 

Requires at least two years experience in 
industrial styling plus two years practical 
design experience and strong creative 
ability. 


Senior missile airframe designer. To de- 

velop, design and test missile structural 
members, including control surfaces and 
linkages. Degree, or equivalent, with at 
least three years mechanical structural 
design experience. 


Designer for missile and piloted aircraft ground-handling equip- 

OPENINGS FOR ment. To develop ground-handling tools ranging from special 
wrenches to engine-change dollies. Offers opportunity for first- 


hand observation of Fleet operations. Requires engineer with 
flair for mechanical design, degree or equivalent experience. 


Design specialist in problems of ground- 

level escape. Desire engineer with at least 
three years cuncentration on pilot escape 
mechanisms, plus two to three years prac- 
tical design experience. 


DESIGN 
ENGINEERS Electronics designer for missile and piloted 
aircraft check-out equipment. Desire de- 
signer with E.E. degree or equivalent, plus 
three to five years electrical or electronic 
design experience. 
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If you are interested in our 
approach to missile and fighter 
design, arrange to visit Chance 
Vought for a personal inter- 
view. Or, for a confidential 
report on our openings, write to: 
Mr. J. W. Larson, 

Ass’t. Chief Engineer 
Engineering Personne! Dept. 1-M 


CHANCE 


MECHANICAL ENGINEERING 


Design engineers stay in touch 
with their products at Vought 


At Vought, the designer enters a 
program such as Regulus II in the 
development stage. In the course of 
the project, he will follow his assigned 
sub-assembly through tests— perhaps 
even to the fantail of a Navy cruiser. 
For Vought contracts involve both 
weapons system and detail design 
commitments. This responsibility is 
handled primarily by the design 
engineer. 


Field and departmental experience 
grooms designers for bigger jobs 


For every design group in Vought’s 
home plant, there’s a small counter- 
pees in the field. Parent groups at 

ome guide new weapons through fab- 
rication. Then field units perform the 
refinements necessary to fit the weapon 
into its tactical slot. By rotating from 
plant to field, the Vought designer 
gains experience in detail design, sys- 
tems test, flight test, even tactical pro- 
cedures. 


Chance Vought's diversified backlog 
means professional & family security 
There’s stability in Vought’s 
$500,000,000 backlog of orders for the 
1,000-plus-mph Crusader fighter and 
for Regulus missiles. In addition, 
Vought’s Dallas location means low- 
cost living outstanding housing and 
year-round outdoor enjoyment. 
Building, heating and clothing costs 
are low, and in Dallas. too, there's 
freedom from sales taxes and city and 
state income taxes. 


OUGHT AIRCRAFT 


Dallas, Texas 


Fusruary, 1957 
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ENGINEERS 


really smarter? 


Many are the absolute top men in their respective fields. 


Currently, we are actively engaged in the fields of 
Avionics, Missile Guidance, (IRBM), Computers 
(Digital and Analog), Jet Engine Fuel Controls, Land to Air— 


Shore-to-Ship Communication Equipment, ete. 


We are permanently dedicated to RESEARCH and 
DEVELOPMENT in every conceivable field of ELECTRONICS, 


Opportunities for your personal development are unlimited. 
G.M.’s policy of decentralization creates exceptional opportunity 
for individual advancement. Starting wages are high, 

you work with the finest of equipment on challenging problems. 
Construction is already under way for an additional plant 


(225,000 square feet) in an exclusive Milwaukee suburb. 


MASTER’S DEGREE GRADUATE PROGRAM 


AC has worked out a Master’s Degree Graduate Program (evenings) at the 
University of Wisconsin, Milwaukee. AC pays all tuition fees for this program. 


Undergraduate programs are also available at Wisconsin, Marquette 
and Milwaukee School of Engineering. 
For your future's sake, you too be smart—send for complete 


facts and employment application form to Mr. John F. Heffinger, 
Supervisor of Technical Employment. 


f AC THE ELECTRONICS DIVISION 


Milwaukee 2, Wis. Flint 2, Mich, 
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RESEARCH AND DEVELOPMENT ENGINEERS 


Positions open for Electrical, Mechani 
cal and Metallurgical or Materials En- 
gineers. Work involves design of special- 
ized equipment, instrumentation and con 
trol, materials evaluation, and develop 
ment of specialized test procedures. 
Applicants should be capable of generat- 
ing tdeas and following them through the 
design and development stages. Posi 
tions offer diversity of activities and ex 
cellent opportunities for creative work. 
Please send complete resume’ of education | 
and experience to: | 


SOUTHERN RESEARCH INSTITUTE 
917 South 20th Street, Birmingham, Alabama 


Fluid Flow Development, ex- 
perience preferable, to plan and 
conduct research and develop- 
ment in compressible and in- | 
compressible flow related to 
gas turbines, nuclear power sys- 
tems, combustion equipment, 
and related fields. Outstanding 
opportunity for professional 
growth and advancement. Un- 
usual benefits program. $6000 
$9000. Midwest. 


Personnel Manager 
BATTELLE INSTITUTE 
Columbus, Ohio 


LESS THAN HALF A DAY 
FROM THE U.S.A. 


Attractive staff positions available with 

affiliates of STANDARD OIL COMPANY 

(N. J.) in South America and the Caribbean 

area: | 
MECHANICAL AND INDUSTRIAL 

ENGINEERS 

MAINTENANCE ENGINEERING 

Studies, surveys, economics, trouble shoot 

ing to improve mechanical work efficiency, 

new equipment evaluation, standards, me 

chanical work systems and procedures 

PLANNING ENGINEERING-— Short, 

intermediate and long-range planning and 

follow up of mechanical work force for 

maintenance and construction work, con 

tract preparation and follow up, coordina 

tion of all manpower planning activities. 

EQUIPMENT INSPECTION ENGI- | 

NEERS~-Will inspect refinery equipment 

and request equipment renewals when 

necessary due to corrosion or failure under 


safety codes. 
Liberal salaries, benefit plans and vacation 
polic y 
—WRITE— 
Giving age, complete address, marital sta 
tus, education and details of previous ex 
perience to: 
BOX 308-T 
RADIO CITY STATION 
New York 19, New York 
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...if YOU 
are interested 


in MORE than 


“just a job” 


DU PONT 


is interested 
in YOU! 


Please send complete 
resume, including 
details of education 

and experience, to 

Mr. T. J. Donovan 
Engineering Department 


wat orf 


Better Things for Better Living 
threugh Chemistry 


To a designer who 
seriously wants to grow 
in his field, 


Du Pont Offers Real 
Opportunity. 


Work on interesting, 
challenging, professional 
assignments. Du Pont's 
vast research program 
assures diversification 
Your assignments will 
include work in synthetic 
fibres, heavy chemicals, 
pigments, finishes, 
plastics, photo products, 
electrochemicals and 
many other fields 


Progress and promotion 
are commensurate with 
ability and performance 


Comprehensive and varied 
training programs to 
develop both technical and 
administrative abilities 


Promotion-from-within 

This, plus continuous 
Company growth, assures 
both excellent advancement 
opportunities and stability 


Progressive benefit 
programs provide 
immediate and long term 
security — majority 
company paid 


APPLY NOW to fill one 
of these immediate 
openings for: 


PROCESS DESIGNERS 


PROCESS 
EQUIPMENT DESIGNERS 


MECHANICAL DESIGNERS 
INSTRUMENT DESIGNERS 
POWER DESIGNERS 


E. |. duPont de Nemours & Co., Inc. 


Wilmington 98, Delaware 


Fupruary, 1957 
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Who says 
CHRYSLER ENGINEERING 


is the best place to work? 


One thing you won't get at Chrysler Engineering is a 
lot of wild claims and gold-plated promises. We won't 
even tell you that Chrysler Engineering is the best place 
to work. But we do have many fine advantages in auto- 
motive research and development that you, as a creative 
engineer, will find mighty interesting. For example— 


Creative assignments. Flexibility and freedom in 
the work you do. The opportunity to make your own 
decisions. Good pay. Fellow employees and superiors 
who are easy to work with. Very good advancement 
opportunities, including extra rewards for ambition and 
accomplishment. The opportunity to increase your 
knowledge at the famed Chrysler Institute of Engineer- 
ing. And you can add to your experience by working Suddenly, it’s 1960! This is the great new Plymouth—the car that’s three 
years ahead of its field in beauty, performance and value. Join the en- 
gineering team whose creative imagination will help make the Chrysler 


with people who are authorities in the field. 


These are some of the facts about Chrysler Engi- Corporation cars of the future even more outstanding! 
neeting. If you'd like to help us design and develop 


the Chrysler Corporation cars of the future, write Mr. CHRYSLER Corporation 


L. C. Bettega, Engineering Division, Chrysler Corpora- 
tion, Detroit, Michigan. He'll see that you get full ENGINEERING Division 


details on how you can become associated with the 
company that has “The Forward Look.” Pr ©. 0. BOX 1118, DETROIT 31, MICHIGAN 


AN EXCELLENT OPPORTUNITY IN DESIGN, CONSTRUCTION AND LIAISON 


MECHANICAL OR CHEMICAL ENGINEERS 
FOR DESIGN ENGINEERING AND CONSTRUCTION OF 
PETROLEUM RESEARCH PILOT PLANTS 


Experience in any of the above fields is de- 
sired with the ability to direct the work of others 
and to deal with a professional research staff. 
Excellent opportunities for advancement. Sal- 

Work consists of translating process require- ary commensurate with training and ex- 
ments into completed operating pilot plants and perience. 
includes mechanical design, proper applica- 
tion of equipment, instrumentation, cost estima- Give full details of education, experience, de- 
tion, scheduling, materials procurement, field sired salary, availability date and references. 
All inquiries will be considered promptly and 


Engineers are needed to act as project engi- 
neers in a growing company in the field of 


process research. 


supervision of construction, initial operating 
shake-down, and new equipment development. held confidential. 


ESSO RESEARCH AND ENGINEERING COMPANY 
(Chief Technical Subsidiary—Standard Oil Company (New Jersey)) 


Esso Research Center 
Employee Relations—C 
P. 0. Box 51 Linden, N. J. 
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An UNKNOWN WORLD Awaits 


Terra INcoGNITA — the Unknown World. This was the challenge to men of 
earlier centuries .. . to venture into the mysterious, unexplored regions of the 
Earth. They met the challenge and found new lands. 

While no continents or uncharted seas remain for us to discover, an un- 
known world awaits us too. The challenge to men of our times is to venture 
still farther into the unexplored realms of scientific knowledge. Today’s scien- 
tists are opening new worlds as truly as did Magellan and Columbus. Helping 
them speed their discoveries are the men who design and build Remington Rand 
Univac® electronic computing systems. Univac recognizes the importance of 
the contributions of their engineers and technicians in this new age of dis- 
covery. They are important men...and Univac treats them aeeordingly. 


(7 29 


IMMEDIATE OPENINGS FOR: 
MECHANICAL ENGINEERS. Graduates BS and MS levels. For 
Send Complete Resumé to 


development of automation instruments...computer input and 
output mechanisms... memory devices. Includes paper and mag- Hemington. 


netic tape handling equipment, punched card equipment, printer, DIVISION OF SPERRY RAND CORPORATION 
magnetic storage drums, and machine design in mechanical and D one 
electro-mechanical fields in our South Norwalk plant. a 

WILSON AVENUE e SOUTH NORWALK, CONNECTICUT 


® Registered in U. S. Patent Office EP ee 


NATIONAL ENGINEERS’ 
67 


another example of exciting work at los alamos... 


PREPARATION OF Kala SOURCES 


Since 1944 the Los Alamos Scientific Laboratory has pioneered in the 
study of the effects of intense radiation on chemical, biological and 
radiographic systems. Among energy sources for such experimentation 
} are extremely small, high-intensity gamma ray emitters containing 
radioactive lanthanum-140. Known as RaLa, these sources range up to 
( 10,000 curies (370 million million disintegrations per second, equivalent 
to several times the known amount of the world’s extracted radium). 


Obviously, preparation of RaLa sources is done entirely with remote- 
handling equipment largely controlled with pushbuttons and actuated . 
through servo-mechanisms. Design and much of the fabrication of the 
handling apparatus are also Los Alamos accomplishments and the 
Laboratory facility is one of the most highly developed in the United States. 
Scientists and engineers interested in these or other projects at 
Los Alamos Scientific Laboratory are invited to write to: 


Director of Scientific Personnel 
Division 1707 > 


scientific laboratory = 


OF THE UNIVERSITY OF CALIFORNIA 
LOS ALAMOS, NEW MEXICO 


Operator at the control console of the 
RaLa processing laboratory. The appara- 
tus shown at the right is seen through 
the periscope. 
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The apparatus to the left is used for precise 
alignment of the filtering assembly used in hot 
cells for RaLa processing. When in actual use 
it is operated by remote control. 


Los Alamos Scientitic Laboratory is a 
non-civil service operation of the 
University of California lor the U. § 


Atomic Energy Commission 


This drawing shows the remotely con- 
trolled equipment for chemical separa- 
tion, filtering, drying, pelleting, and 
jacketing of RaLa sources. Up to 
100,000 curies can be handled. 
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SPECIAL PURPOSE TUBES 


engineers 
and 


physicists 


you'll find your field 
of interest at 


Sarcnsworth 


Ol 


Farnsworth is one of the newest electronics 
divisions of the International Telephone 
and Telegraph Corporation. IT&T is the 
world’s most extensive combined research, 
development, manufacturing and operat- 
ing organization in telecommunications 
and electronics. 

Association with an organization slated 
for major success can lead to highly sat- 
isfying individual responsibility and 
awards, and result in a stimulating and 
fruitful career. 

Scientists and engineers possessing the 
professional potential and personal 
characteristics that equip them to partici- 
pate in our programs are invited to send 
their resumes to 

Technical Employment Director 
FARNSWORTH ELECTRONICS COMPANY 


@ division of international 
Telephone and Telegraph Corporation 


FORT WAYNE, INDIANA 


COUNTER MEASURES 
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ENGINEERS 


We need a man capable of analyzing 


highly complex electronic equipment for 


the purpose of achieving lower cost 


while maintaining function 


He must be a diplomat...the philosophy 
INDUSTRIAL ELECTRONICS and techniques of Value Analysis must 
be “‘sold”’ to our design men 
He should be a consultant training 
of professional, technical and supervisory 
people on the Value Analysis approach 
to new materials and processes is an 


integral part of this job 


He must be creative, inventive and re- 
He will have the stimulation 


13 


SOLID STATE ANO 
APPLIED PHYSICS 


sourceful 
of working with a young, energetic team 
of engineers who are engaged in the 
continuous search for new methods and 
procedures which will effectively reduce 
cost without sacrificing essential quality 


Ideal living conditions in year-round 
vacation land in upstate New York 
Excellent benefits program 


= Keply in confidence to 
Box CA-6082, care of “Mech. Engineering.’ 
| = 


MECHANICAL 


For Research and Development 
position with large company 
headquartered in Pittsburgh 
serving industry with a highly 
diversified line of products and 
services, 


INFRARED 


— 


The man we seek is a good, cost- 
conscious designer, with crea- 
tive ideas. He has about 15 
years’ experience with shapes, 
plates, castings and forgings. 
He can design new products, 
as well as find opportunities 
far improvements to existing 
products. He will work directly 
under the Vice President in 
charge of Research and De- 
velopment. If you meet these 
qualifications, please rush a 
complele resume of your edu- 
cation and experience to 


BOX 6060 


care of “Mechanical Engineering.” 


PRODUCTION 
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MECHANICAL ENGINEER 


Excellent opportunity in the 
rapidly expanding petrochem- 
ical industry permanent ca- 
reer position in our Engineering 
Department. 


A mechanical engineer with § 
10 years’ experience, preferably, 
but not necessarily in utilities, 
would be suitable. Emphasis 
on design of installations for 
steam generation, steam dis- 
tributing systems, for 
various services, turbine drives 
and cooling towers. All phases 
of mechanical engineering are 
used in the above work. 


Send resumé of experience and 
salary requirements to: 


Manager, Technical Recruiting 
MONSANTO CHEMICAL COMPANY 


P. O. box 1311 
Texas City, Texas 


WHERE 
do you 
start 
training 
for 
promotion 
from your 
first day 
on the job? 


For the answer, 
turn to page 165 


It will pay you to watch the 
announcements on these pages 
for an opportunity that you may 
be looking for or one that may 
be of interest to you. 


MECHANICAL ENGINEERING 


THE 
APPLIED RESEARCH LABORATORY 
of the 
UNITED STATES STEEL CORPORATION 


MONROEVILLE, PENNSYLVANIA 


has challenging career opportunities for 


MECHANICAL ENGINEERS 


Fields of activity include heat transfer, vibration, materials handling, 
process machinery, mechanisms and stress analysis. Work includes 
experimental and analytical studies, development of original designs, 
model building and testing, liaison with plant engineering, operating 
and maintenance groups and cooperative work with outside agencies 
and equipment manufacturers. Salary will be based upon education 
and experience, with opportunities for advancement in research 
specialization or technical administration. Ph.D., M.S., and BS 


levels are require d 


If this type of work appeals to you, think of these advantages 


Modern laboratory facilities with a campus atmosphere 


Proximity to the city of Pittsburgh provides choice of urban or 
rural living 


The opportunity to obtain advanced degrees at one of Pittsburgh's 
leading universities 


The employment stability afforded by the world’s largest steel 
producer 


Phone collect, wire, or write 
Mr. O. E. Romig, Assistant Director, 
Applied Research Laboratory, United States Steel Corporation 


Monroeville, Pennsylvania 
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} SYSTEMS ENGINEER | 
inertial 


With 

| Demonstrated Leadership Ability 


The Missile & Ordnance Systems 
Department of Generali Electric, 
prime contractor for the develop- 
ment of the ICBM and IRBM nose 
cones, has a responsible opening 
in its Nuclear Ordnance Projects 
Component Equipment Design 
Operation 


Position Responsibilities: Techni- 
cal direction and functional lead- 
ership of six to ten engineers in 
the design, development and eval. 
uation of inertial systems, such as 
gyros, accelerometers, velocimet- 
ers, and odometers, as applied to 
arming and fuzing of missile 
systems. 


Position Requirements: BS or MS 
in Mechanical Engineering, Elec- 
trical Engineering, or Physics; five 
; to ten years’ experience in design, 
development, and evaluation of 
inertial electromechanical com. 
ponents and systems, preferably 
for missile or related applications 


The environment is completely 
technical and professional. We are 
@ research and development lab. 
oratory affiliated with one of the 
world's largest, most diversified 
and progressive industrial organi- 
zations. We hold prime contracts 
of a long-term nature with all the 
armed services. Salary and 
benefits are liberal. Philadelphia 
location. Excellent facilities and 
equipment. 


The Mannger of our Arming and 
i Fuzing Component Equipment De- 
sign Operation would be pleased 
| to review your resume. A personal 
interview with him in Philadelphia 
will be arranged at our expense if 
your qualifications are appropri- 
ate. if you prefer, you need not 
reveal your present employer. 


Please send reaume in confidence to: 


Mr. John Watt 
i Technical Recruiting, Room 565-1 


' Missile & Ordnance Systems Dept. 


«GENERAL Etectaic 


3198 Chestnut Street 
Philadelphia 4, Pennsylvania 
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AIRCRAFT 


/ 
ELECTROMECHANICAL 


ELECTRONIC 


The recently formed MAYNARD LABORATORY has a nucleus 
of some of the country’s finest engineers designing and develop- 
ing advanced coherent radar systems used in the navigation and 
guidance of supersonic aircraft. 


The application of ELECTRONICS to the needs of the rapidly ex- 
panding AIRCRAFT INDUSTRY provides unmatched oppor- 
tunities for the engineer who wants challenging, interesting work 
with prospects of real progress. 


In addition to advancement possibilities occasioned by the ex- 
pansion of our laboratory, Raytheon offers excellent starting sal- 
aries, periodic reviews tor merit increases and liberal company 
benefits including subsidized graduate study programs. Our 
plant is located approximately 22 miles from Boston and offers 
a choice of urban or suburban living in beautiful New England. 


Reasonable relocation allowances and assistance in finding ap- 
propriate housing are also provided. 


Our company is largely managed by engineers which 
creates an exceptional environment for our design en- 
gineering staff. At present we have need of men at all 
levels with experience and interest in: 


MECHANICAL PRODUCT DESIGN 
ELECTRO MECHANICAL DESIGN 
MECHANICAL RELIABILITY AND TEST 
ANALOG COMPUTER DESIGN 

HEAT TRANSFER 


To discuss your future at Raytheon, contact 
John J. Oliver 


THE MAYNARD LABORATORY 
P. 0. Box 87, Maynard, Mass. 


Tel: TWinoaks 7-2945, Ext. 246 
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The California Division of Lockheed has a special problem. It doesn’t limit itself to a few types of 

planes. It develops virtually all types — cargo and commercial transports, extremely high-speed 

fighters, radar search planes, jet trainers, patrol bombers and others still classified. And it takes a 

constant flow of new engineering ideas to feed this ever-expanding program. 

Do you have new ideas? They'll get attention at Lockheed. Your future relationship with us is 

certainly worth exploring. Openings are in virtually every field of engineering. Perhaps the most cee 
convenient method for you to contact us is to write E. W. Des Lauriers, Manager, ae 
Professional Recruiting, or send in the brief résumé form below. 


E. W. Des Lauriers, Dept. 0402 
Lockheed Aircraft Corporation 

Burbank, California 

Dear Sir: Please send me your brochure detailing life and work at Lockheed 


California Division 


Lockheed 


Aircraft Corporation, Burbank, California 


Name 


If you are an engineer, please state your field of engineering 


p. s. Aircraft experience is not necessary 
Home street address 
to join Lockheed. It’s your engineering 
training, experience and ability that count. City and State Home phone 
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BENDIX OFFERS THE FINEST 
GUIDED MISSILE OPPORTUNITIES 
IN THE MIDDLE WEST 


It isn’t often that you can combine ideal 
living conditions with outstanding ad- 
Bendix 


Guided Missiles we sincerely believe we 


vancement opportunities. At 
can offer you both. 

We are sure that you would enjoy 
living in an attractive Community con- 
venient to metropolitan centers and 
recreational areas 

And, we are equally confident that as 
prime contractor for the important and 
successful ‘Talos Missile, no one can offer 
interesting and 


a greater variety of 


challenging job opportunities the 
guided missile field 


If you would like proof of these strong 
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statements, why not fill out the coupon 
and send for a copy of our thirty-six-page 
booklet 


siles”, It not only gives a detailed story 


“Your Future in Guided Mis- 


of guided missile operations, but it also 
presents interesting facts about living 
conditions in the area, the many special 
employee benefits, and the wide range 
of specific job opportunities we have to 
offer. 

Send for your copy of “Your Future 


in Guided Missiles’’ today. 


ay — prime contractor 


for the TALOS MISSILE 


| Bendix Products Division— Missiles | 
| 409 J, Bendix Drive, South Bend, Indiana | 
| Gentlemen: | would like more information concerning opportunities in guided | 
| missiles. Please send me the booklet “Your Future In Guided Missiles”. | 
NAME 
ADDRESS 
! CITY STATE | 


SALES ENGINEERS 
Recent Engineering graduates, preferably M.E., for ap- 
promimately one year inside sales training prior to 
assigninent to a territory Send complete resume to 
Personne! Department 
EDWARD VALVES, INC. 
Subsidiary of Rockwell Manufacturing C y 
1200 West 145th Street 
East Chicago, Indiene 


RESEARCH ENGINEERS 


The Armour Research Foundation has a 
limited number of top level research 

ysitions for individuals possessing a 
Pgh degree of ingenuity and imagina- 
tion. These positions provide excellent 
advancement opportunities into man- 
agement or senior research positions, of 


equivalent rank, in the following 
general fields: 

Aerophysics 

Combustion 

Heat Transfer 

Thermodyanamics 
Compressible and incompressible Flow 
Weapons Systems Analysis 


Only individuals capable of applying 
their proven methane abilities within 
the B canta ficlds will be considered 
Excellent educational and other em- 
ployee benefits. Salary open. Please 
send resume to: 


Mr. J. A. Metzger 
ARMOUR RESEARCH FOUNDATION 
of 
Iinois Institute of Technology 


10 West 35th Street 
Chicago, Illinois 


OPPORTUNITIES 


AT 


B-v-L-0-v-A 


Famous for Precision Manufacturing 


e PROJECT ENGINEERS 
e DESIGN ENGINEERS 


High-velume sroduction of small precision 
electre-mechanical devices, such as micre- 
relays, shavers, metion-picture cameras, 
components, and fractional H.P. 
meters. 


Compensation commensurate with experi- 
ence, and liberal employee benefits, in 
cluding special aids te education. 


Telephone for appointment, or 
submit confidential resume to 


Bulova 


WATCH COMPANY, INC. 


Bulova Park, Flushing 70, N. Y. 
Att: MR. DAVID A. BROWN 
DEfender 5-6000 
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GOODYEAR ATOMIC 


MECHANICAL ENGINEERS... 
You'll find professional stimulation in CORPORATION 
RCA’s AIRBORNE WEAPONS 


SYSTEMS Projects! PLANT ENGINEERING — 
PRODUCTION DEVELOPMENT 


As a mechanical or aeronautical truly advanced effort. You will 


design engineer, you can now be challenged by the severe FOR 
grow with RCA’s creative engi- environmental conditions 
neers on airborne weapons encountered in the supersonic ENGINEERS 
oo In addition to your flight of tomorrow’s highest- 
achelor or adv anced degree, you speed aircraft. New concepts in CHEMISTS 
should have experience in design mechanical design are required 
of aircraft tructur and mecha- to deal with previously unex- TECHNICAL WRITERS 
nisms or design of aircraft con- plored states of temperature 
altitude, shock, vibration and METALLURGISTS 
These RCA problems call for humidity STATISTICIANS 
= Please send reaume of education 

Plus .. and experience to: Positi 
laboratories Dept. Z-11B, Radio Corporation of America of responsibi ity. 
advancement on Camden 2, N. J. Forward comprehensive 
merit — full benefita 
program relocation resume to: 
RADIO CORPORATION OF AMERICA 

EMPLOYMENT DEPARTMENT MM 

SN ® DEFENSE ELECTRONIC PRODUCTS GOODYEAR ATOMIC CORPORATION 


BOX 628, PORTSMOUTH, OHIO 


ENGINEERS WITH BROAD EXPERIENCE CHALLENGING OPPORTUNITIES 
IN RESEARCH AND DEVELOPMENT 


for 
Look Over the O t fies in 


D ES | G N A N A [ Y § | § Engineers of advanced standing will find challenging 

work at the Garfield Thomas Water Tunnel of the 
Ordnance Research Laboratory located at The Penn- 
at this major Company sylvania State University. This laboratory is en- 


gaged in basic and applied research in the field of 
underwater propulsion and related subjects, includ- 


We can't think of a better way for a talented engineer with a broad background 


control of submerged bodies. The existing openings 
The assignments are stimulating, and on advanced levels offer opportunities for combining research and de- 
© Analysis of mechanical designs to determine how well they meet performance velopment work in these fields with various aca- 
requirements. demic activities. 
Analysis of the mechanical integrity of designs to ensure their suitability. 
© Analysis of design conc€pts and techniques for the purpose of establishing design M ECHANICA L ENGINEERS sabi : 
Mechanical engineers with research ability and ex- 


procedures and criteria. 
© Study and analysis of stress and vibration characteristics of designs. perience in missile development. 


University faculty appointments 


You'll have the best facilities in the field at your disposal. and gain from the 


experience of the men who developed the famed T-58——-with its “Constant O { iti f vraduat tud 
Speed Control" — new concept that threatens to revolutionize helicopter design pportunilies tor graduate study, 
Advancement is rapid. Benefits are comprehensive. And you'll enjoy living Liberal vacation allowances 1 

4 act J "CS. 


within ten miles of Boston cultural center for all New England 


Security benefit programs. 
Address CA-6081, “%, ‘Mechanical Engineering.” Send Resume to: a 
ARNOLD ADDISON, Personnel Director a 
THE PENNSYLVANIA STATE UNIVERSITY 
ORDNANCE RESEARCH LABORATORY 


University Park Pennsylvania 
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ENGINEER 
Mechanical or Electronic 


Starting Salary To $10,000 


General Electric's Missile and Ordnance 
Systems Department in Philadelphia 
some of the most far-reaching 
guided missiles developments are now 
under way—has career openings for 
Vibration Engineers in its Structures 
Laboratory. 


where 


Duties call for research and development 
on advanced techniques in shock and vi- 
bration; include studies of impedance 
measurements, nodal patterns, transfer 
functions, damping characteristics, and 
resonance phenomena, Should have 3 
years minimum experience in any of the 
following fields: 


Shock 

Acceleration 
Instrumentation 

Data Processing 

Structural Design 
Vibration 

Complex Wave Motion 
Transducers 

Wave Analysis 
Electro-mechanical Systems 
Environmental Simulation 


We are a research and development 
laboratory affiliated with one of the larg- 
es, most diversified and progressive in- 
dustrial organizations in the world. The 
environment is completely technical and 
professional, We hold prime contracts of 
a long-term nature with all of the armed 
services. Excellent facilities and equip- 
ment. Many company benefits. 


The Manager of our Structures Labora- 
tory would be pleased to review your re- 
sume. A personal interview with him in 
Philadelphia will be arranged at our ex- 
pense if your qualifications are appropri- 
ate; (you need not reveal the name of your 
present employer.) 


Please send resume in confidence to: 
Mr, John Watt 
Technical Recruiting — Room 525-14 


MISSILE & ORDNANCE SYSTEMS DEPT. 


GENERAL ELECTRIC 


3198 Chestnut Street Philadelphia 4, Pa. 
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WANTED VALVE AND NUCLEAR ENGINEERS 
made Edward Valves, Inc., « lea im the steel valve 
* Application Engineers industry. oe 
Expericaced in, or interested in, Heat Transfer. Chemical We have expanded our Research facilities to maintain 
or Mechanical engineering degree or equivalent caperience this position. 


Openings are for Engineers (mechanical, stress, flow, 
materials, metallurgists) interested im design and 
development of valves for high pressure, high tempera- 


Midwest location 


Selery Commensurate With Ability 
Paid Vacati Life | 


required 


Blue Cross-Blue Shield ture service and nuclear power applications. Replies 
Profit Sharing Plan are confidential. 
Past-moving organization where ability is recognized and EDWARD VALVES, Ene. 
salary periodically adjusted accordingly. If you like a Subsidiary of the Rock well 1. 
challenge and appreciate opportumty, send resume 1200 West 145th Street, East Chicago, diane 


Mr. E. A. Loeser, Engineering Personnel 


Address CA-6063, % ‘Mechanical Engineering 


CHEMICAL & MECHANICAL ENGINEERS 
are offered opportunity to advance 


diversified growth company — 


AIR PRODUCTS 
10 YEAR GROWTH 


Air Products offers you the opportunity to advance professionally anc’ 
financially in the field of low temperature processing. The company is 
the leader in the engineering, design, manufacture, and construction 
of oxygen plants and systems for the separation of gases such as 
Oxygen, Nitrogen, Carbon Monoxide, Hydrogen, and other low boiling 
building blocks of the chemical industry. We must expand the entire 
organization to meet the increasing demands of the steel, metallurgical 
and chemical industries. 


The following opportunities are available at Air Products: 

@ PROCESS DESIGN: To apply thermo-dyanmics, fluid flow, heat and 
mass transfer, distillation, absorption and adsorption to the commercial 
solution of complex gas separation problems. 

@ ESTIMATING AND ECONOMIC EVALUATION: To study and 
evaluate the economics of proposed systems and to estimate the cost of 
complete plants. 

@ PROJECT ENGINEERING: To coordinate the engineering, design 
and construction of complete plants. 

@ MECHANICAL ENGINEERING: To design turbines, pumps, engines 
and special machinery to operate at extremely low temperatures. To 
coordinate the manufacture, procurement, installation and operation of 
large compressors, drivers and other machinery for the processing of 
gases and liquids. 

@ DESIGN ENGINEERING: Process equipment, pressure vessels, pip- 
ing, structural, plant layout, electrical, instrumentation. 

@ CONSTRUCTION ENGINEERS: Supervision, start up, and operation. 

@ RESEARCH AND DEVELOPMENT: To explore new horizons in proc- 
essing and equipment design. Analytical, experimental, design, pilot 
plants. 

@ SALES ENGINEERING: To negotiate the sale of complete low 
temperature systems for chemical, petroleum, metallurgical, industrial and 
government requirements. 


Openings exist for all levels of experience. Training and 
rotation are provided. High saiaries are combined with a 
profit sharing and bonus program. Professional development 
is encouraged—growth is continually creating new managerial 
positions. 

This well diversified company offers an unusual challenge for 
engineers who seek a professional career in the atmosphere of 
a dynamic, growing company. 

Write in confidence to learn more about our Company. 

B. H. VanDyke, Air Products, Inc., P.O. Box 538, Allentown, Pa. 


Air Products 


INCORPORATED 


P.O. Box 538 Allentown, Penna., U.S.A. 


LOW-TEMPERATURE PROCESSING 


MECHANICAL ENGINEERING 


BATON ROUGE, LA. 


QUALITY CONTROL ENGINEERS 


Needs For Positions In 


MECHANICAL ENGINEERS NUCLEAR WEAPONS FIELD 


and Responsibilities include the analysis of data, 


CHEMICAL ENGINEERS assignment and interpretation ¥ sampling 

plans, training, evaluation of inspection 

Rapidly growing & well integrated effectiveness and product quality. Appli- 
company needs Engineers interested in cants must have a degree in Mathematics, or 
Design, Operations, & Maintenance in Mechanical or Electrical Engineering. 
work. Send education & experience 


Please send resume to: 
record to 


Staff Employment Section 553 
ALVIN J. POKORNY 


SANDIA CORPORATION 
FOSTER GRANT CO., INC. yen New Mes! 


Drawer 2870, Baton Rouge, La. 


EXPERIMENTAL PHYSICISTS, METALLURGISTS, PHYSICAL 
CHEMISTS AND ENGINEERS 
OPPORTUNITIES IN 
RESEARCH, INSTRUMENTATION, DEVELOPMENT, FIELD TESTING 


Permanently established research program. Located in town of 
5000 population. Excellent year-round climate with exceptional 
outdoor recreational facilities. 


Write to: Personnel Manager 
NEW MEXICO INSTITUTE OF MINING AND TECHNOLOGY 


Campus Station, Socorro, New Mexico 


SOUTHWEST RESEARCH INSTITUTE 


at San Antonio, Texas 


4 rapidly growing independent laboratory located in a healthful, sunny climate 
has exceptional opportunities for individuals with outstanding quaiitealions 
in the field of Engineering Mechanics 
STRUCTURAL RESEARCH ENGINEERS 
for advanced studies in structural mechanics, experimental stress analysis, plate and shell 
structures, creep buckling, soil and foundation mechanics, fatigue in pressure vessels and ma 


chinery 
AERONAUTICAL ENGINEERS 
for experimental and theoretical problems in aeroelasticity, aerodynamics, dynamic and 
vibration analysis, instrumentation and wind tunnel testing 
MECHANICAL DESIGNERS 
for development of mechanical, electrical, hydraulic, and structural systems and com 
ponents, particularly related to the gas and petro-chemical industries 
METAL..URGISTS 
for research and development of new materials and layered systems to withstand ultra high 
temperatures, creep and stress rupture in ferrous and nonferrous materials, solid state physics 
ENGINEERING ANALYST 
with Engineering Mechanics, Applied Mathematics or Applied Physics backgrounds to 
work in any of the above fields 
If you are experienced in any of these areas and seek the challenge of working incrgeatenty as a 
project leader on 4 diversity of industrial and military problems in both fund 
fields, write to 


S. J. Keane, Manager of Technical Services 
8500 Culebra Road, San Antonio 6, Texas 


THIOKOL CHEMICAL CORPORATION 


Rockets . . . 
Guided Missiles .. . 
Solid Propellants .. . 


®@ 1957 will be a bigger year than ever in these fields and Thiokol continues to grow 
to meet the challenge of things to come... 


@ Are you going to grow too? 


@ Mechanical and Design Engineers. Over a dozen specific openings for engineers 
with a B.S. or M.S. in mechanical engineering. Assignments involve de- 
velopment, design, production, and testing of solid propellant rocket engines. 
Prior experience in this or related fields is valuable but not essential. 


Send your résumé and salary requirements to: 


Mr. Richard D. Willis 
Personnel Director 

Thiokol Chemical Corporation 
Elkton, Maryland 


MECHANICAL ENGINEERING 


Electronic En- 
gineering in 
telemetering, 
guidance, fa- 
dar and parti- 
cularly circuit 
designing. 


Hydraulic and 
Servo Engi- 
neering in con 
trol and auto- 


Mechanical En- 
gineering in 
packaging and \ 
structures 


Please write us 
or mail coupon for 
full information. 


WwW. C. Walker, Employment Mer. 
Pacific Division, Bendix Aviation Corp. 
11604 Sherman Way, North Hollywood, Calif. 


| am interested in this engineering field 
| am a graduate engineer with degree 


| am not a graduate engineer but have 
years experience 


Name 


Address 


City 


Zone State 
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“OPPORTUNITIES” Section This Month... . . 159-179 


Our firm, a large engineering construction contractor, has a staff 
Se for a qualified Mechanical Engineer with experience in 
yuilding steam power plarics 


The successful applicant will take complete charge of a job as 
Project Engineer supervising the layout and design and selecting 
of plant equipment 


Please furnish to our Personnel Manager a complete resumé of your 
experience, education, references and salary requirements. Also 
enclose a snapshot if available. One of our many benefits is a 
Profit Sharing and Retirement Plan 


J. F. PRITCHARD & COMPANY 
4625 Roanoke Parkway 
Kansas City 12, Missouri 


DIRECTOR OF 
ENGINEERING 


A great multi-plant manufac- 
turer of very heavy machinery and 
equipment requires an Engineer to 
head up activities involving a 
large staff, on Research, Product 
Development, and certain heavy 
equipment for Defense Depart 
ments 


Must have an M.MLE. degree, 
with broad enginecring experience 
and recent heavy executive responsi- 
bility in engineering fields. Com- 
pensation at about $35,000-—with 
tremendous opportunity. Loca 
tion—N. Y. City 


Address CA-6085, % “Mechanical Engineering.” 


SEE CHEMSTRAND’'S AD on 
Page 47 of THIS MAGAZINE 
Positions available for 


ENGINEERS 


(Chemical, Mechanical, Metal- 
lurgical, Textile, Industrial, In- 
strument and Civil) and 


CHEMISTS 


(Organic, Physical, Analytical— 
Instrumental and Wet Method, 
Textile Chemists.) 


Write to Technical Personnel Departnent 


PACKAGING ENGINEER 
THE RATH PACKING COMPANY 
BLACK HAWK MEATS 


Continued expansion and advancement 
creates an y on for an experienced 
M.E. with food packaging equipment 
operation, design and maintenance 
background. This can lead to complete 
responsibility of packaging activities of 
our entire Company 


This is an excellent opportunity for 
future responsibility in an expanding 
research and development department 
Our Company has shown constant 
growth and development for 66 years 
and offers opportunities with stability 


THE Salary commensurate with qualifica- 
CHEMSTRAND tions. Complete benefit program 

If you are qualified, write to R. C. 

CORPORATION Burrell, Technical Director, The Rath 


Packing Company, Waterloo, lowa. 


Decatur, Alabama 


MECHANICAL 
ENGINEER 


Young graduate mechanical engineer. 
Experience in mechanical and physical 
testing of metals desired, but not ab- 
solutely necessary. We are willing to 
train to some extent, provided the 
applicant possesses the necessary quali- 
fications. This position offers an out- 
standing opportunity for advancement 
and growth with an expanding or- 
ganization. In reply please furnish full 
particulars regarding background and 
experience State salary requirements. 
Direct reply to 


Employment Supervisor 

KAISER ALUMINUM & CHEMICAL CORP. 
Trentwood Works 

Spokane 69, Washington 


RESEARCH POSITION 


Challenging opportunity to investigate the 


BATTELLE INSTITUTE D.C. 


Columbus 1, Ohio 


mechanical behavior of materials when ex- To direct reactor experiments, supporting research 
posed to unusual conditions of stress and and development work, and to evaluate all reactor 
temperature. hazard proposals for the AEC, Washington, D. C. 
Write to $5,000-$12,000. Requires B.S. in Ch.E., E.E., ME., 

Personnel Manager | Met.E., Aero.E., Physics, with progressive experience 
Metallurgy Section in the design, construction, and operation of reactor 


systems. Contact John E. Uhriaub, USAEC, Wash., 


READ THE CLASSIFIED ADVERTISEMENTS 


appearing in this section each month. 
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CHIEF MECHANICAL ENGINEEFR~ Challenging opening for 


POSITIONS WANTED 


how TO GE THE HAPPIEST CREATIVE Mechanial Engineer with considerable a in the design 
x ww ENGINEER IN CALIFORNIA of automatic machinery who also possess a high degree of creative 
Engineers (E.£., M.E., Mfg., Sales) can ability and riginality Must be able to judge work of 
( have the kinds of jobs that creative of ane 
+. men dream about. Top salaries and inspire group £0 high level af attainments. | Postion affords Bat MECHANICAL ENGINEER—39, seeks responsible position u 
AN Subarten te Pportunity for professional and personal development and satis BEME 1942. Long on heavy technical sales. Background legal 
ton, Newport Beach, Richmond, or faction. Send resume or request for additional information to 
Write Beckman instruments, inc., 2999 W. 6th Street 644 West 12th Erie 6, Pa 
Los Angeles 5, California. Ask for Career File 55-2 INDUSTRIAL ENGINEER—BS. or M.S. degree Industrial of MECHANICAL ENGINEER 35, M.S, 13 years’ experience is sid 
ogy, ct Good knowledge and experience techniques industrial CA-4086, care of “Mechanical Engineering 
engineering and their application to fabrication shop and othe : 
CHIEF ENGINEER operations. Also good working knowledge machine tools and EX ECUTIVE—INSTRUMENTATION ENGINEER, ME. PE, : 
ag Coppe Chil family 8 yrs’. development, application & supervisory ca 
>] yuth alary $9,000 vea ootract ransportagion wie Number o On ners ublished 
Graduate Mechanical Engineer with at both ways and salary while traveling paid by Company. In reply 
least 10 years’ experience in Rayon In- give complete details. Address CA-6062, care of “Mechanical chemical, foods, pharmaceutical 
of Engineering Department. Scope of SENIOR MACHINE DESIGNER Electronics company has open ee 
position covers maintenance, power, de- ing for Mechanical Engineer wich extensive experience in the 
sign and construction. Administrative field of high speed production machinery. He must have consider 
: 4 able ingenuity and creative ability to conceive practical, econom 
ability required. ical, trouble-free equipment. Fully equipped Model Shop avail 
able to explore new ideas and methods. Position carries full re 
Please send full resume and salary require- sponsibiity for design and successful operation of above men yet plese AGENCIES 
° tioned equipment. Send resume or request for additional informa i US 
ments to tion to Supervisor of Placement and Training, Erie Resistor D SERVICE BUREA 
Corporation, 644 West St., Erie 6, Pa 
HARTFORD RAYON COMPANY 
Rocky Hill, Connecticut TEACHING OPPORTUNITY—Mechanical Engineer, (age WO 
40) with Master's or Doctor's degree and preferably some indus- SALARIED POSITIONS $6,000 to $35,000, We offer the orig 
trial experience to organize and head Mechanical Engineering 4! personal employment service (established 46 years). Proce a 
Department at The University of Tulsa beginning September, 1957 ture of high standards in divi lualized to your personal require 
Salary commensurate with qualifications. Send resume of educa meots. Identity covered. Particulars -R. W Bisby, Inc, $62 
tion and experience to Dean R. L. Langenheim, College of Petro. Brisbane Bldg, Buffalo, N.Y 
leur Sciences and Engineering, The University of Tulsa, Tulsa 
PLANT PERSONNEL, ENGINEERS, DESIGNERS 


HEATING AND VENTILATING Chemists, and Mecallurgiees, G, Stroud, Member ASME sod 


DESIGN ENGINEER MECHANICAL & INDUSTRIAL ENGINEERS~Caseer oppor. af Cleveland aguecring Agency Co, 2132 
tunities with progressive company Desirable plant locatio eveland 1$, Ohio, will help you find positions or met ‘ 
offering good schools, housing, shopping and recreational facili 

General Engineering division of tics. Immediate openings in Methods, Production and Industrial : 
( Engineering. Salary commensurate with contribution. Pro SALARIED PERSONNEL $5,000 to $30,000 
Ethyl Corporation needs a heating anc gressive employee benefits. Write RG. Commo, Industrial Rela This nation-wide service, established 1927, is geered to 
ventilating design engineer for Baton tions Manager, Giddings & Lewis Machine Tool Company, Food the needs of high grade men who seek « change of con 
SI 1 | sd du Lac, Wisconsir nection under conditions, sesuring if employed fall pro- 
Rouge location. Shoul rave BS de- tection to present position Sead name and address only 
INSTRUCTOR, ASST. PROF, ASSOC, PROF, PROFESSOR for details. Personal consultation invited 
ably with heating and ventilation op- hanics, machine design, stress analysis, nuclear engineering, shot JIRA THAYER JENNINGS 
processes or combinations in fields mentioned MS. required 4 hy 
tion. Will make required calculations Ph.D. desirable. Rank and salary commensurate with qualifica Dept. J, P. O. Box 674, Manchester, Vermont 
{ f , t j | tions. Opportunities for spor sored research and consulting 
and specify equipment and materials Write Prof. C. T. Grace, Chairman, Mechanical Engineering, 
required to heat and ventilate (includ University of New Mexico, Albuquerque, New Mexico CHIEF ENGINEER oe 
ing air conditioning), operating build ASSISTANT or ASSOCIATE PROFESSOR in Mechanical Engi 
‘ cer Appointments ilat the field of Heat Power o ou will direct the velopment group tor old line 
ings, offices and shops. Submit full Industrial Processes. Teachi bos manufacturer process Starting salary 
details of experience and training plus research. All appointments on nine months basis. Writ $15,000 plus liberal bonus, Company pays agency fee 
Dept. of Mechanical Engineering, University of Nebraska and relocation expense 
28 E. Jackson Chicago 4, Illinois 
Mr. R. S$. Asbury, Ethel Corporation ASSISTANT and ASSOCIATE PROFESSOR of Engineering MONARCH PERSONNEL 
‘ young Ph_D.'s interested in teaching and research in equal amount Boe 
P. 0. Box 341, Baton Rouge, Louisiana Well equipped and active professorial staff in chermodynamics and : 
fluid inechanics is expanding to size comparable with internation 


ally known group in mechanics of solids Excellent opportunity aloe 
for development and advancement. Write to Prof. J. Kesti iF 


advancement with well-established, expanding firm in Dallas, 
Texas BS Degree required with minimum of three years pra 
mechanical design and development—pref- SALES ENGINEER CORRESPONDENT Experienced in geat 
rocess or materials handling equipment. Com and speed re to Prey {ha 
used internationally hemica ood transactions with bra Offices and distributor arge 
ng. Experience in o if west manufaceurer, Excellent opportunity State age, quali R E U M E Ss 
be helpful. Salary commensurate with experi- fications and starting salary, CA-6083, care of “Mechanical SCIENTIFIC ENGINEERING TECH 
ility. Send resume including age, experier Eng é NICAL RESUMES OUR SPECIALITY 
Address CA-6O090, care of ‘Mechanical Kapertly typed, carefully proof read, attrac 
ASSOCIATE and ASSISTANT PROPESSORS~——-for fields of ad tive layout Renedused by multilith on 
vanced strenge, elasticity, dynamics and fluid mechan Ap quality bond papers. $4.00 for 50 copies of 
ASSISTANT PROFESSOR or ASSOCIATE PROPESSOR in M plied Mechans Departement, Kansas University, Lawrence, one page $5.00 for 100 copies Post paid 
 aaleadl Mnaine g: To teach courses in heat power labo Kansa To assist you, additional copies will be re eee : 
facet yurses or production laboratory and produced and distributed to major firma (ex. 
ated lecture courses, analytical mechan puve geom FELLOWSHIPS for graduate study in Physical Metallurgy at cluding your present employer) at no cost to ee 
1 engineering drawing; BS degree and industrial exper Univers: end to $2,700 plu t you 
t ties 10 a new department in the process of planning new metallurgy Full-ame academic and caperim tal work leading cluding sample guide $1 50 post paid 
t ¢ and curricula. Good salary scale. Appoinement to M.S. of PhD. deg Possibility of summer employment ORVILLE E. ARMSTRONG & CO 
ypen September, 1957. Write Dean Stephen L. Walker, Sacra- Available July or September 1957. Address CA-098, care of 55 W. 42nd St., Dept. ME, New York 36,N.Y. 
ento State College, Sacramento, California Mecha al 


Every Advertiser appearing in 
MECHANICAL | ~ 
EN ( J | N FE kK R I N ( J believes * + ¢ «© that his products . the service in them and 


the service behind them will stand up under the most | 
searching scrutiny of the high caliber engineers and 


executives comprising MECHANICAL ENGINEERING 


readership 
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Consulting Service 


Manufacturers of equipment not included 


RATES: 
of $20 each issue, 


One-inch card announcements inserted at rate 
15 per issue on yearly contract 


BLACK & VEATCH 


CONSULTING ENGINEERS 


Electricity Water Sewage Industry 
Reports, Design, Supervision of Construction 
tions, Valuation and Rates 


1500 b4eadow Leake Parkway, Kansas City 14, Mo. 


GEORGE H. KENDALL 
Consulting Mechanical Engineer 


Methods Seadies: Process of Product 

Redesign Existing Products for Greater Profit 
Trouble Shootiag Production, Design Cost Problems, 
Specialist Automata Machinery Processes, Controls, 
New Developments, Patent Studies, Investigations, 

New Products & Process Engineering Studies 
PO. Bos 3 (Bat. 1923) Tel. Darien $-1504 
Norotoa Heights 35 Otheces Darien, Connecticut 


PANELLIT SERVICE CORP. 


Instrumentation Systems 
ENGINEERS & CONSTRUCTORS 


7401 N. HAMLIN AVE. SKOKIE, ILL. 
TEL: ORCHARD 5-2500 


Los Angeles, Calif. ¢ Wilmington, Delaware 
Toronto, Canada 


WALLACE CLARK & CO., INC.— /, 


Management Consultants 


PLANNING Mainte 


Engineering, Production, 
nence 

CONTROLS Production, Costs, Inventories 
ORGANIZATION Planning, Evaluetion, Com 


pensation, Executive Development 


591 Filth Avenue New York 17, N. ¥ 


Electrical Testing Laboratories, Inc. 


Electrical, mechanical, photometric, radio- 
metric and chemical laboratories, rendering 
testing, research and associated services, in- 
cluding certification, inspections at factories 

and fleld investigations. 


2 East End Avenue at 79th St., New York 21 


The hu lj ian Copovalion 
ENGINEERS CONSTRUCTORS CONSULTANTS 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 
UTILITY INDUSTRIAL CHEMICAL 


1200 N. BROAD ST., PHILA. 21, PA. 


PROPANE GAS PLANTS 


Anhydrous Poe Plants 
PEACOCK CORPORATION 


Box 268, Westfield, N. J. Westfield 2-6258 


PETER F. LOFTUS CORPORATION 
Design and Consulting Engineers 
Electrical * Mechanical 
Structural * Civil 
Thermodynamic * Architectural! 


FIRST NATIONAL BANK BUILDING 
Pittsburgh 22, Pennsylvania 


¢ 


Consult Z. H. POLACHEK 
REG. PATENT ATTORNEY 


1234 Broadway 
(at New York 1, 
Phone LO-5-3088 


GILBERT ASSOCIATES, INC. 


and ENGINEERS AND CONSTRUCTORS 
Desian and Supervision of Construction CONSTRUCTION 
Mechanical @ Electrical © Structural 395 Madison Avenue, New York, N. Y. REPORTS SURVEYS 
Sanitary @ Chemical Laboratory 
Business and Economic Research Chicago -- Houston -- London -- Paris ' 
The Hague - Montreal -- Caracas -- Bombay New York New York 
New York READING, PA. Washington 


THE LUMMUS COMPANY 


SANDERSON & PORTER 


HARZA ENGINEERING COMPANY 
CONSULTING ENGINEERS 
E. Montiord Fucik Calvin V. Davis 
Richard D. Harsa 
Hydroelectric Plants and Dams 
Transmission Lines 
Flood Control Irrigation 
River Basin Development 


400 West Madison Street Chicego 6 


research and development 


product engineering and styling 
special production machines 
model building 


MAST DEVELOPMENT CO 
2212 St. - DAVENPORT 


ine 


or 
brochure 


Power Plants, Structures 
Transmission Systems 


Design, Supervision, Inspection 
Appraisals, Reports 


SARGENT & LUNDY 
140 S. Dearborn St., Chicago, Ill. 


JACKSON & MORELAND, INC. 


Engineers and Consultants 
Design and Supervision of Construction 


Reporte Examinations Appraisals 


Machine Design Technical Publications 
BOSTON 


NEW YORK 


Qualification of Operators —Supervision 
Inspection Research 


NATIONAL WELD TESTING BUREAU 


Pittsburgh Testing Laboratory, Pittsburgh, Pe. 


J. E. SIRRINE COMPANY 


Engineers 
Design and Supervision of Steam and 
Hydro-Electric Power Plants. Industrial 


Plant, Mechanical an 


M. W. KELLOGG 


Piping System Flexibility Analyses 
Unique model tester as well as modern digital 
computer facilities avaliable for low cost, 
curate flexibility analyses of the most complex 
piping systems 

The M. W. Kellogg Company 
711 Third Avenue, New York 17, N. Y¥ 


An announcement in this 
section will acquaint others 


with your specialized practice 


Operating Surveys, Ap- 
praisals ¢ Plans ¢ Reports 
Greenville, South Caroline 
STANLEY ENGINEERING COMPANY 
CONSULTING ENGINEERS 
Hershey Building 


208 S. LaSalle Street 
Muscatine, lowe 


Chicago 4, Iilinols 


to your engineering and management problems. 
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The above consultants are available 


to work out solutions 
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DOUBLE SERIES 
ASSEMBLED 


This new cartridge* provides a compact stack of pre- 
assembled Belleville washers, a solid, one-piece unit— 
easier to handle and install than loose washers. The 
washers are held together with face plates and pins or 
rivets at or near the neutral axis. Washers may be as- 
sembled in series, parallel, and parallel-series accord- 
ing to space and load requirement. Eliminates manual 
hazard of assembling in wrong sequence at assembly 
point. 


*Reg. U.S. Pat. Off. 


Used as a shock-absorber and in vibration-isolation 
mountings; in die springs, automotive drives, machine- 
tool chuck and spindle drives, etc.; to exert constant 
pressure in cases of expansion due to temperature var- 
iations; fills need for a spring with constant load- 
deflection characteristics acting in compression. 


For further information or specific application, consult 
engineers at any Division. Write for booklet 
“Belleville Springs and Energy Cartridge.” 
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37 teeth 45 deg PA 
24 48 DP SAE 1037 


20 teeth 30 deg PA 
24 36 DP SAE 5140 H 


20 teeth 30 deg PA 
24, 36 DP 410 stainless steel 


28 teeth 30 deg PA 


20 40 OP Machine steel 


NEW ROTO-FLO 


ROLLED SPLINES 


A new “‘chipless’’ machining process, ROTO-FLO spline 
rolling, offers a lower-cost method to the design engineer 
for producing splines, serrations, and similar accurate 
toothed parts. 


Extremely accurate, as well as low cost, the splines may 


37 teeth 45 deg PA 
32/64 DP SAE 1037 
20 teeth 30 deg PA 
20 30 DP SAE 4340 


be formed on a shaft, even right next to a shoulder. 
Helical, straight or taper splines are formed in as little 
as ten seconds, which is up to thirty times faster than 
other methods. 


Shown are some of the splines that ROTO-FLO spline 
rollers have formed in a wide variety of metals. Fine 
pitch standard splines formed by this method deliver 
maximum torque, are easy to asserable, may even per- 


mit savings in material. Splines muy be heat-treated the 
same as splines produced by other methods. 


Request ROTO-FLO bulletin RF-54 for additional in- 


formation. 


14 teeth 30 deg PA 
4/48 DP Nitralloy 
20 teeth 30 deg PA 
4/36 OP SAE 1037 


— 


) teeth 30 deg PA 
36 OP 303 stainless steel 


1171 E McNICHOLS RD + DETROIT 12, MICHIGAN, U.S A. UU 
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13 teeth 25 deg HA 13 teeth 30 deg PA 
20 40 OP 30 deg PA 20 40 DP SAE 1037 
SAE 1037 25 deg HA 
Note: Roll spline to shoulder 


20 teeth 30 deg PA 
24 48 OP SAE 1024 
= 
50 teeth 45 deg PA 
32 64 DP SAE 8660 


37 teeth 45 deg PA 
24 48 OP SAE 1330 
28 teeth 45 deg PA : 


24 48 DP ASTM-B-16 brass 


1-3 4” x 36 tapered serration 
SAE 1040 


20 teeth - 30 deg PA 
24 36 OP 245-14 aluminum 


20 teeth 45 deg PA 

24 48 OP SAE 1037 
— 

20 teeth 30 deg PA 

24/36 OP SAE 4130 


Note: Roll spline to shoulder 


' 1-34” x 36 tapered serrations 
SAE 1040 
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/937465%& +4 ... and do they bound from your 
Sar cranium with a purpose? Then 
you're the Mechanical Engineer 
we’re looking for at Firestone 
a man with real scope who wants to 
work in a creative climate. 


At Firestone, minds like yours 
have provided leadership in 
research, development and 
manufacture for 57 years. Currently, 
you'll help carry forward the vital 
development program for the 
Army’s “Corporal” Perhaps more 
exciting, our facilities in both 

Los Angeles and Monterey are 
blazing new trails that should lead 
to satisfying, history-making goals. 


Right now, we need more ME’s, 
who can head their figures in 
these directions: 


Stress Analysis 

Mechanical Test Engineering 
Machinery Development 
Materials & Process 
Structures 

We have a man at Firestone who 
can figure on a happy future 

for you. Write him. He’ll 
arrange a meeting. 


Firestone 


GUIDED MISSILE DIVISION 


RESEARCH * DEVELOPMENT* MANUFACTURE 


“kind your Future at Firestone’’— Los A nage les « Montere 7] 
WRITE: GCIENTIFIC BSTAFF DIRECTOR. LOS ANGELES S4. CALIF 
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1100 LINE 


om 


New, OIC bolted bonnet, 600 Ib. forged steel gate valve lines, 42” to 2” with HCH, all purpose trim 


new rugged OIC 
forged steel lines 


The 1300 line includes a high flow port area, oe 
offering full-flow characteristics. 


Both feature the modern and rugged bolted 
bonnet joint, which simplifies and lowers the 


cost of maintenance. 
The 1100 line, with standard flow ports, is 


Both feature a soft iron gasket securely retained 
: compact, economical, and includes the same 
in the bolted male and female body-bonnet 


1igh quality, rugged features and trim a 
connection to assure enduring tightness. high quality, rugs the 


1400 line. 

Both feature 13% chrome stainless steel trim 

with 1000 Brinell, duracased wedges. Most valve users have applications suited to 
Both feature plenty of gripping area for pipe both of these new OIC valve lines. Write for f 
wrenches on pipe ends; there's no interference Bulletin #195-R illustrating features and speci- es 
with body-bonnet flanges. Simplifies joint fications that fit these newest forged steel valves ove 


make-up! to your services, 


THE OHIO INJECTOR COMPANY + WADSWORTH, OHIO 


ALVE S FORGED & CAST STEEL, LUBRICATED PLUG, 
BRONZE & IRON VALVES 
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New! Completely redesigned milling machine 
switches spindie to TIMKEN’ bearings 


HIS Kempsmith Master-Mill, 

made by Kempsmith Machine 
Company, is a brand new, improved 
model — designed to meet new de- 
mands for higher production, lower 
milling costs. Kempsmith switched 
to Timken’ roller bearings 
on the new Kempsmith Master-Mill 
to offer users their many advantages 
on the spindle, on the table leadscrew, 
on elevating pinion, and cross feed 
screw. 

Kempsmith reports that Timken 
bearings are easier to install and ad- 
just, have greater load capacity in 
small space, are much easier to pre- 
load. 

Timken bearings hold the spindle 
in rigid alignment, meeting the re- 
quirement of “zero end play over a 24 
to 1500 rpm speed range”. Tapered 
construction lets Timken bearings 
take the radial and thrust loads en- 
countered by a milling machine 
spindle, in any combination. 


— Timken bearings were specified, 
too, because of the heavy shock loads 
induced by the milling cutter—shocks 
further amplified by interrupted cuts. 
Rollers and races in Timken bearings 
are case-carburized, with tough, 
shock-resistant cores under hard 
wear-resistant surfaces. They'll take 
heavy shock loads! And Timken bear- 
ings give extra load-carrying capacity 
with their full line contact between 
rollers and races 


| 


Geometrically designed for true 
rolling motion, Timken bearings are 
precision-manufactured, under rigid 
quality controls, to conform to their 
" design. We even make our own steel, 
something no other American bearing 
maker does. Buying or building 
machines like this? Look for the 
trade-mark “TIMKEN” on every 


tee /| f bearing! The Timken Roller Bearing 

§ Company, Canton 6, Ohio, Canadian 

- plant: St. Thomas, Ontario, Cable 


This symbol on a product mean: 
its bearings ave the best, 


KEMPSMITH MACHINE COMPANY mounts the spindle of their new Kempsmith 
| Master-Mill milling machine on Timken tapered roller bearings to hold 
spindle in rigid alignment. 


~\ ||) TAPERED ROLLER BEARINGS ROLL THE LOAD 


| 7A / = 
A whi 
< 
= 
Ay 
\ 
ag 
£2 
MECHANICAL ENGINEERING—FEBRUARY, 1957 


